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SURVEILLANCE TELESCOPE Superb Russian zoom 
telescope adjustable from 15x to 60x! complete with metal tripod 
(imposible to use without this on the higher settings) 66mm lense, 
leather carrying case £149 ref BAR69 

RADIATION DETECTOR SYSTEM Designed to be wall 
mounted and connected into a PC, ideal for remote monitoring, whole 
building coverage etc. Complete with detector, cable and software. 
£19.95 ref BAR75. 

WIRELESS VIDEO BUG KIT Transmits video and audio 
signals from a minature CCTV camera (included) to any standard 
television! All the components including a PP3 battery will fit into a 
cigarette packet with the lens requiring a hole about 3mm diameter. 
Supplied with telescopic aerial but a piece of wire about 4" long will 
still give a range of up to 100 metres. A single PP3 will probably give 
less than 1 hours use. £99 REF EP79. (probably not licensable!) 
CCTV CAMERA MODULES 46X70X29mm, 30 grams, 12v 
100mA. auto electronic shutter, 3.6mm F2 lens, CCIR, 512x492 
pixels, video outputis 1v p-p (75 ohm). Works directly into a scart or 
video input on a tv or video. IR sensitive. £79.95 ref EF 137. 

IR LAMP KIT Suitable for the above camera enables the camera 
to be used in total darkness! £5.99 ref EF 138. 

REMOTE CONTROLTANDATA 1TD1400 MODEM/ 
VIEWDATA Complete system comprising 1200/75 modem, auto 
dialler, infra red remote keyboard, (could be adapted for PC use?) 
psu, UHF and RGB output, phone lead, RS232 output, composite 
output. Absolute bargain for parts alone!!£9.95 ref BAR33. 





9 WATT CHIEFTAN TANK LASERS 


Double beam units designed to fit in the gun barrel ofatank, each unit 
has two semi conductor lasers and motor drive units for alignement. 
7 mile range, full circuit diagrams, new price £50,000? us? £349. 
Each unit has two gallium Arsenide injection lasers, 1 x 9 watt, 1x 
3 watt, 900nm wavelength, 28vdc, 600hz pulse frequency. The units 
also contain an electronic receiver to detect reflected signals from 


targets. five or more units £299 ea. £349 for one. Ref LOT4. 





TWO WAY MIRROR KIT Includes special adhesive film tomake 
two way mirrors) up to 60"x20". (glass not included) includes full 
instructions. £12 ref TW1. 


NEW HIGH POWER RF TRANSMITTERS 


AMPLIFIERSAssembied PCB transmitters, 4 types available, 
12.6vdc 90 watt 1.5-30mhz 75 ohm in/out FM/AM £75 ref RF 4 
12.6vdc 40 watt 50-200mhz 50 ohm in/out FM/AM £65 ref RF2 
28vde 125 watt 1.5-30mhz 75 ohm in/out FM/AM £85 ref RF3 
28vdc 100 watt 50-200mhz 50 ohm in/out FM/AM £75 ref RF4 

A heat sink will be required, ring for price and availability. 

If you intend using these as audio transmitters you will need a also 
need a preamp. Complex module available at £40 ref RF5. 
COMPUTER/WORKSHOP/H-FI RCB UNITS Complete 
protection from faulty equipment for everybody! Inline unit fits in 
standard IEC lead (extends it by 750mm), fitted in less than 10 
seconds, resetftest button, 10A rating. £9 each Ref MM5. 





RADIO CONTROLLED CARS FROM £6 
EACH!!!! Allreturns from famous manufacturer, 
3 types available, single channel 
(left, right, forwards, backwards) £6 refLOT1. Two 
channel with more features £12 ref LOT2. Two 
channel proportional (plug in crystals etc) £35 ref 
LOTS. 





THOUSANDS AVAILABLE RING/FAX FOR DETAILS! 
MAGNETIC CARD READERS (Swipes) £9.95 Cased with 
flyleads, designed to read standard credit cards! they have 3 wires 
coming out of the head so they may write as well? complete with 
control elctronics PCB. just £9.95 ref BAR31 

WANT TO MAKE SOME MONEY? STUCK FOR AN 
IDEA? We have collated 140 business manuals that give you 
information on setting up different businesses, you peruse these at 
your leisure using the text editor on your PC. Also included is the 
certificate enabling you to reproduce (and sell) the manuals as much 
as you like! £14 ref EP74 

PANORAMIC CAMERA OFFER Takes double width 
photographs using standard 35mm film. Use in horizontal or vertical 
mode. Complete with strap £7.99 ref BAR1 

COIN OPERATED TIMER KIT Complete with coinslot 
mechanism, adjustable time delay, relay output, put a coinslot on 
anything you like! TV,s, videos, fridges, drinks cupboards, HIFI. 
takes 50p's and £1 coins. DC operated, price just£7.99 ref BAR27. 
ZENITH 900 X MAGNIFICATION MICROSCOPE Zoom, 
metal construction, builtin light, shrimp farm, group viewing screen, 
lots of accessories. £29 ref ANAYLT. 

AA NICAD PACK Pack of 4 tagged AA nicads £2.99 ref BAR34 
PLASMA SCREENS 222x310mm, no data hence £4.99 ref 
BAR67 

NIGHTSIGHTS Model TZS4 with infra red illuminator, views up to 
75 metres in full darkness in infrared mode, 150m range, 45mm lens, 
13 deg angle of view, focussing range 1.5m toinfinity. 2 AA batteries 
required. 950g weight. £199 ref BAR61. 1 years warranty 
LIQUID CRYSTAL DISPLAYS Bargain prices, 

16 character 2 line, 99x24mm £2.99 ref SM1623A 

20 character 2 line, 83x19mm £3.99 ref SM2020A 

16 character 4 line, 62x25mm £5.99 ref SMC1640A 
TAL-1 110MM NEWTONIAN REFLECTOR TELESCOPE 
Russian. Superb astronomical 'scope, everything you need for some 
serious star gazing! up to 169x magnification. Send or fax for further 
details £249 ref TAL-1 

GOT AN EXPENSIVE BIKE? You needoneofourbottle alarms, 
they look like a standard water bottle, but open the top, insert a key 
to activate a motion sensor alarm builtinside. Fits all standard bottle 
carriers, supplied with two keys. SALE PRICE £7.99 REF SA32. 
GOT AN EXPENSIVE ANYTHING? You need one of our cased 


vibration alarms, keyswitch operated, fully cased just to fit it to 
anything from videos to caravans, provides a years protection from 1 


PP3 battery, UK made. SALE PRICE €4.99 REF SA33. 
DAMAGED ANSWER PHONES These are probably beyond 
repair so just £4.99 each. BT response 200 machines. REF SA30. 
COMPUTER DISC CLEAROUT Weare leftwith alot of software 
packs that need clearing so we are selling at disc value only! 50 discs 
for £4, thats just 8p each!!(our choice of discs) &4 ref EP66 

IBM PS2 MODEL 160Z CASE AND POWER SUPPLY 
Complete with fan etc and 200 watt power supply. €9.95 ref EP67 
DELL PC POWER SUPPLIES 145 watt, +5,-5,+12,-12, 
150x150x85mm complete with switch, flyeads and IEC socket. 
SALE PRICE €9.99 ref EP55 

1.44 DISC DRIVES Standard PC 3.5" drives but retums so they 
will need attention SALE PRICE €4.99 ref EP68 

1.2 DISC DRIVES Standard 5.25" drives but retums so they will 
need attention SALE PRICE NOW ONLY €3.50 ref EP69 

PP3 NICADS Unused but some storage marks. £4.99 ref EP52 
DELL PC POWER SUPPLIES (Customer retums) Standard PC 
psu's complete with fly leads, case and fan. +12v,-12v,+5v,-5v SALE 
PRICE £1.99 EACH worth itfor the bits alone! refDL1. TRADE PACK 
OF 20 £29.95 Ref DL2. 

GAS HOBS AND OVENS Brand new gas appliances, perfect for 
small flats etc. Basic 3 burner hob SALE PRICE €24.99 ref EP72. 
Basic small built in oven SALE PRICE €79 ref EP73 

RED EYE SECURITY PROTECTOR 1,000 watt outdoor PIR 
switch SALE PRICE €6.99 ref EP57 

ENERGY BANK KIT 100 6"x6" 6v 100mA panels, 100 diodes, 
connection details etc. £69.95 ref EF 112. 

PASTEL ACCOUNTS SOFTWARE, does everything for all 
sizes of businesses, indudes wordprocessor, reportwriter, windowing, 
networkable up to 10 stations, multiple cash books etc. 200 page 
comprehensive manual. 90 days free technical support (0345-326009 
try before you buy!) Current retail price is€129, SALE PRICE £9.95 
ref SA12. SAVE £120!!! 

COMPLETE PC 200 WATT UPS SYSTEM Top ofthe range 
UPS system providing protection for your computer system and 
valuable software against mains power fluctuations and cuts.New 
and boxed, UK made Provides up to5 mins running time in the event 
of complete power failure to allow you to run your system down 
correctly. LAST FEW TO CLEAR AT €49 SAVE €30 ref LOT61 
BIG BROTHERPSU Cased PSU, 6v 2A output, 2m o/p lead, 1.5m 
input lead, UK made,220v. SALE PRICE £4.99 REF EP7 


Check out our 
WEB SITE 


http://www.pavilion.co.uk/bull-electrical 


RACALMODEM BONANZA! 1 Racal MPS 1223 1200/75modem, 


telephone lead, mains lead, manual and comms software, the 
cheapest way onto the net! all this for just £13 ref DEC13. 


4.6mw LASER POINTER. BRAND NEW MODEL NOW IN 
STOCK!, supplied in fully built form (looks like a nice 
pen) complete with handy pocket clip (which also acts 
as the on/off switch.) About 60 metres range! Runs on 
2 AAA batteries. Produces thin red beam ideal for 
levels, gun sights, experiments etc. just £39.96 ref 
DEC49 TRADE PRICE £28 MIN 10 PIECES 


BULL TENS UNIT Fully built and tested TENS (Transcutaneous 
Electrical Nerve Stimulation) unit, complete with electrodes and full 
instructions. TENS is used for the relief of pain etc in up to 70% of 
sufferers. Drug free pain relief, safe and easy to use, can be used in 
conjunction with analgesics etc. £49 Ref TEN/1 

RUSSIAN MONOCULARS Amazing 20 times magnification, 
coated lenses, carrying case and shoulder strap. £29.95 REF BAR73 
PC PAL VGA TO TV CONVERTER Converts a colour TV into 
abasic VGA screen. Complete with builtin psu, lead and s/ware.. Ideal 
for laptops or a cheap upgrade.Supplied in kit form for home 
assembly. SALE PRICE €25 REF SA34 

EMERGENCY LIGHTING UNIT Complete unit with 2 double 
bulb floodlights, builtin charger and auto switch. Fully cased. 6v 8AH 
lead acid req'd. (secondhand) £4 ref MAG4P 11. 

YUASHA SEALED LEAD ACID BATTERIES Two sizes 
currently available this month. 12v 15AH at£18 refLOT8 and 6v 10AH 
(suitable for emergency lights above) at just £6 ref LOT7. 
ELECTRIC CAR WINDOW DE-ICERS Complete with cable, 
plug etc SALE PRICE JUST €4.99 REF SA28 

AUTO SUNCHARGER 155x300mm solar panel with diode and 3 
metre lead fitted with a cigar plug. 12v 2watt. £8.99 REF SA25. 
ECLATRON FLASH TUBE As used in police car flashing lights 
etc, full spec supplied, 60-100 flashes amin. £6.99 REF SA15B. 


*SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK 





24v AC S6WATT Cased power supply. New. £9.99 REF SA40 


MICRODRIVE STRIPPERS Small cased tape drives ideal for 
stripping, lots of useful goodies including a smart case, and lots of 
components. SALE PRICE JUST £4.99 FOR FIVE REF SA26 
SOLAR POWER LAB SPECIAL You get TWO6'x6" 6v 130mA 
solar cells, 4LED's, wire, buzzer, switch plus 1 relay or motor.Superb 
value kit SALE PRICE JUST €4.99 REF SA27 
RGB/CGA/EGA/TTL COLOUR MONITORS 12" in good 
condition. Back anodised metal case. SALE PRICE £49 REF SA16B 
PLUG IN ACORN PSU 19v AC 14w , £2.99 REF MAG3P 10 
13.8V 1.9A PSU cased with leads. Just £9.99 REF MAG10P3 
UNIVERSAL SPEED CONTROLLER KIT Designed by us for 
the C5 motor but ok for any 12v motor up to 30A. Complete with PCB 
etc. A heat sink may be required. £17.00 REF: MAG17 

PHONE CABLE AND COMPUTER COMMUNICATIONS 
PACK Kit contains 100m of 6 core cable, 100 cable clips, 2 line 
drivers with RS232 interfaces and all connectors etc. Ideal low cost 
method of communicating between PC's over along distance utilizing 
the serial ports. Complete kit £8.99. Ref comp1. 
VIEWDATA SYSTEMS made by Phillips, complete with intemal 
1200/75 modem, keyboard, psu etc RGB and composite outputs, 
menu driven, autodialler etc. SALE PRICE £12.99 REF SA18 
AIR RIFLES .22 As used by the Chinese army for training puposes, 
so there is alot about! £39.95 Ref EF78. 500 pellets £4.50 ref EF80. 
PLUG IN POWER SUPPLY SALE FROM £1.60 Plugs in to 
13A socket with outputlead. three types available, 9vdc 150mA£1.50 
ref SA19, 9vdc 200mA £2.00 ref SA20, 6.5vdce 500mA £2 ref SA21. 
VIDEO SENDER UNIT. Transmits both audio and video signals 
from either a video camera, videorecorder, TV or Computer etc to any 
standard TV set in a 100' range! (tune TV to a spare channel) 12v DC 
op. Price is £15 REF: MAG15 12v psu is £5 extra REF: MAG5P2 
*“MINATURE RADIO TRANSCEIVERS A pair of walkie talkies 
witha range up to 2kmin open country. Units measure 22x52x 155mm. 
Including cases and earp'ces. 2xPP3 req'd. £30.00 pr.REF: MAG30 
“FM TRANSMITTER KIT housed in a standard working 13A 
adapter!! the bug runs directly off the mains so lasts forever why pay 
£700? or price is £15 REF: EF62 (kit) Transmits to any FM radio. 
“FM BUG BUILT AND TESTEDsuperior design to kit. Supplied 
to detective agencies. 9v battery req'd. £14 REF: MAG14 
TALKING COINBOX STRIPPER COMPLETE WITH 
COINSLOT MECHANISMS originally made to retail at£79 each, 
these units are designed to convert an ordinary phone into a 
payphone. The units have the locks missing and sometimes broken 
hinges. However they can be adapted for their original use or used for 
something else?? SALE PRICE JUST £2.50 REF SA23 
GAT AIR PISTOL PACK Complete with pistol, darts and pellets 
£12.95 Ref EF82B extra pellets (500) £4.50 ref EF80. 
6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm 
130mA. SALE PRICE €4.99 REF SA24. 

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99 
ref MAG5P 13 ideal for experimenters! 30 m for £12.99 ref MAG13P 1 


MIXED GOODIES BOX OF 
MIXED COMPONENTS WEIGHING 2 KILOS 


YOURS FOR JUST £6.99 





4X28 TELESCOPE SIGHTS Suitable for all air rifles, ground 
lenses, good light gathering properties. £19.95 ref R/7. 
RATTLE BACKS interesting things these, small piece of solid 
perspex like material that it you try to spin it on the desk it only spins 
one way! in fact if you spinitthe 'wrong' way it stops ofits own accord 
and go's back the other way! £1.99 ref GI/JO1. 
GYROSCOPES Rememberthese? well we have found acompany 
that still manufactures these popular scientific toys, perfect gift or for 
educational use etc. £6 ref EP70 
HYPOTHERMIA SPACE BLANKET 215x150cm aluminised 
foil blanket, reflects more than 90% of body heat. Also suitable for the 
construction of two way mirrors! £3.99 each ref O/LO41. 
LENSTATIC RANGER COMPASS Oil filled capsule, strong 
metal case, large luminous points. Sight line with magnifying viewer. 
50mm dia, 86gm. £10.99 ref O/K604. 
RECHARGE ORDINARY BATTERIES UP TO 10 TMES! 
With the Battery Wizard! Uses the latest pulse wave charge system 
to charge all popular brands of ordinary batteries AAA, AA, C, D, four 
atatime! Led system shows when batteries arecharged, automatically 
rejects unsuitable cells, complete with mains adaptor. BS approved. 
Price is £21.95 ref EP31. 
TALKING WATCH Yes, it actually tells you the time at the press of 
a button. Also features a voice alarm that wakes you up and tells you 
what the time is! Lithium cell included. £7.99 ref EP26. 
PHOTOGRAPHIC RADAR TRAPS CAN COST YOU 


YOUR LICENCE! The new multiband 2000 radar detector can 
prevent even the most responsible of drivers from losing theirlicence! 
Adjustable audible alarm with 8 flashing leds gives instant warning of 
radar zones. Detects X, K, and Ka bands, 3 mile range, ‘over the hill’ 
‘around bends ' and 'rear trap facilities. micro sizejust4.25°x2.5°x.75", 
Can pay for itself in just one day! £79.95 ref EP3. 

SANYO NICAD PACKS 120mmx14mm 4.8v 270 maH suitable 
for cordless phones etc. Pack of 2 just £5 ref EP78. 

3” DISCS As used on older Amstrad machines, Spectrum plus3's 
etc £3 each ref BAR400. 

STEREO MICROSOPES BACK IN STOCK Russian, 200x 
complete with lenses, lights, filters etc etc very comprehensive 
microscope that would normally be around the £700 mark, our price 
is just £299 (full money back guarantee) full details in catalogue. Ref 
95/300. 


WE BUY SURPLUS STOCK 


FOR CASH 
BUYERS DIRECT LINE 0860 425692 
FREECATALOGUE 
100 PAGE CATALOGUE NOW 
AVAILABLE, 50P STAMP OR FREE 
ON REQUEST WITH ORDER. 
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COMPONENTS ANALYSER by Jeremy Francis Siddons 590 
Automatically identifies the leads of transistors, diodes and l.e.d.s 

GARDEN MOLE-ESTER by Terry de Vaux-Balbirnie . 606 
Are moles raising their roofs in your garden? Soundly deter them! 

MONO “CORDLESS” HEADPHONES by Robert Penfold 612 
How to simply keep your listening pleasure remotely private 

BIKE-SPEEDO by Max Horsey 628 


It's simple to construct and attach to your bike, with 20 I.e.d.s to 
display your speed. So on yer bike and start the revolutions! 


MOBILE MISER by Terry de Vaux-Balbirnie 636 
Keep within the mobile phone charge time limits and pocket the difference 


Series 


TEACH-IN ‘96 - A Guide to Modular Circuit Design - 10 620 
by Max Horsey 
The last in the series. Proximity sensing and tachometers 





CIRCUIT SURGERY by Alan Winstanley 626 
Pointing at PICs; Soft Starter; Time to Take Charge; Back in Time 

INTERFACE by Robert Penfold 634 
Correctly connecting to PC ports with an RS232C break-out box 

INGENUITY UNLIMITED hosted by Alan Winstanley 642 
PWM Model Train Controller; Grand Prix Starting Lights; Mini Roulette 

NET WORK by Alan Winstanley 652 


The Internet page - this month: Welcome! Pick a modem with care; 
Netscape Navigator; CE-approval; PIC sites 


‘Features 








EDITORIAL . 589 
NEW TECHNOLOGY UPDATE by lan Poole 594 
Innovative opto-repeater amplifiers offer considerable advantages 
INNOVATIONS 596 
Everyday news from the world of electronics 
FOX REPORT by Barry Fox 598 
Network computers; Flintstone jargon? 
SPIES, LIES AND ELECTRONICS by Barry Fox 601 
Examining the high tech world of surveillance - are you at risk? 
OHM SWEET OHM by Max Fidling 604 
There’s a tale to tell when mice, men and mogs have a comms problem 
ELECTRONICS VIDEOS 610 
Our range of educational videos 
THAT'S A BARGAIN! by Mike Brown 618 
To skip component expense, it’s worth taking tips with an expert 
BACK ISSUES Did you miss these? 640 
FAX ON DEMAND 641 
Need a recent EPE article today? Try our “‘instant’’ response service! 
ELECTRONICS PRINCIPLES 3.0 by Alan Winstanley 644 
Reviewing the latest release of educational software from EPT 
SHOPTALK with David Barrington 646 
Component buying for EPE projects 
PLEASE TAKE NOTE -—- Countdown Timer, May ‘96 646 
DIRECT BOOK SERVICE , 647 
© Wimborne Publishing Ltd 1996. Copyright in all A wide range of technical books available by mail order 
drawings, photographs and articles published in PRINTED CIRCUIT BOARD SERVICE 650 
EVERYDAY PRACTICAL ELECTRONICS is fully = PCBs for EPE projects — some at “knockdown” prices! 
protected, and reproduction or imitations in 
whole or in part are expressly forbidden. ADVERTISERS INDEX 656 





Our September ’96 Issue will be published on ; tnri = 
Friday, 2 August 1996. See page 579 for details. Readers Services @ Editorial and Advertisement Departments 589 
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THE ORIGINAL SURPLUS WONDERLAND! 


Surplus always ’: Surplus always 
wanted forcash! J = TH1/S MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS __|Wanted for cash! 


LOW COST PC's -_ IC's -TRANSISTORS - DIODES 19" RACK CABINETS 


SPECIAL BUY OBSOLETE - SHORT SUPPLY - BULK Superb quality 6 foot 40U 
; 6,000,000 items EX STOCK Virtually New, Ultra Smart 
AT 286 1 
For MAJOR SAVINGS - CALL FOR SEMICONDUCTOR HOTLIST Less than Half Price! 
40Mb HD + 3Mb Ram 


| rem : V4 | BY 6) MONI ] (o] : S PE C IALS M . . a y 


Optima Enclosures Ltd. Units feature 
Made in the USA to an industrial specification, the system was One of the highest specification 


designer, smoked acrylic lockable front door, 
full height lockable half louvered back door 
Seeigl PSU and EGA video card wih'single 5%° 1-2 Mb floppy disk ae monitors you will ever see - scinsetatie iessenal Rana strobe tency punches 
drive & are so deter drive to gr Me _ asin — At this price - Don’t miss it!! for any configuration of equipment mounting 
with battery backup is provided as standard. Supplied in good use Mitsubishi FA3415ETKL 14” SVGA Multis i Hh fi J ‘ itl He: 
a ; ync colour monitor with fine 
ee eee ee ., 028 dot pitch tube and resolution of 1024 x 768. A : these tacks cone of the most weresitle. we 
Order as HIGRADE 286 OWL Y £729.00 variety of inputs allows connection to a host of comput have ever sold. Racks may be stacked side by side and therefore 
: = ers ag IBM PC's in CGA, EGA, VGA & SVGA require only two side panels to stand singly or in multiple bays. 
Optional Fitted extras: VGA graphics card £29.00 modes, BBC, COMMODORE (including Amiga 1200), Overall dimensions are: 77%" H x 32%" D x 22" W. Order as: 
1.4Mb 3%" floppy disk drive (instead of 1.2 Mb) £19.95 


ARCHIMEDES and APPLE. Many features: Etched ; ‘ 
tir OPT Rack 1 Complete with removable side panels. £335.00 (G 
Wordperfect 6.0 for Dos - when 3%" FDD option ordered £22.50 faceplate, text switching and LOW NON MPR 4 a 
NE2000 Ethernet (thick, thin or twisted) network card £29.00 
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plus ready mounted integral 12 way 13 amp 













specification. Fully guaranteed, supplied in EXCEL- __OPT Rack 2 Rack, Less side panels £225.00 (G) 


LOW COST 486DX-33 SYSTEM issivcitwe si Only £119 © siteSiaa 


base - ; ; .. | VGAcable for IBM PC incl 
Limited quantity of this 2nd user, supurb small size desktop unit. Made by Eurocraft Enclosures Ltd to the highest possible spec, 
Fully featured with standard simm connectors 30 & 72 pin. Supplied Extemal cables for other types of computers CALL rack features all steel construction with removable _ 
wie Sra ons ee aatens [As New -Used on fim sat for wook oni] | Sits tat evans alan ease oe eZ 
Fully tested and guaranteed. Fully expandable — On 15 " 0.28 SVGA 1024 x 768 res. colour monitors. five secure 5 lever barrel locks. The front door 
Swivel & tilt etc. Full 90 day guarantee. £145.00 (E) 


I : : 
Many other options avaiable - call for details. £399.00 (E) is constructed of double walled steel with 
Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors. enable status indicators to be seen through the 


“page ‘designer style’ smoked acrylic front panel to 
FE L O PPY DISK DRI VE S) 342" -8 Good SH condition - from £299 - CALL for Info panel, yet remain unobtrusive. Internally the rack 


. it res fully sl reinfor vertical fixin 
5%" or 3%" from only £18.95! —_prutips Hess, same syle as CManSS)awracvey sed 14° members to take the heaviest of 19” rack 
‘ a e ‘ u Wi 4 A ae 
—— abies = vipa paet oe Babi doer al Khz video inputs via SCART socket and separate phono jacks. (Cites nraliattel eh coo pUhened fer seovtard 
ated . BRAND NEW o¢ removed tom en ibe nd new equi. Integral audio power amp and speaker for all audio visual uses. ‘cage nuts’. A mains dletribution panel internal 
s ae ) os Tae testo ‘. e pip " Ae Oo Hy vhs Pg on clay Will connect direct to Amiga and Atari BBC computers. Ideal for all jy mounted to the bottom rear, provides 8 x IEC 3 
A rcfkica ard caires apr ihany, decouh-aftrbe Tes ace a | atandasy Video monitoring / security applications with direct connection pin Euro sockets and 1 x 13 amp 3 pin switched 
ore. All are IBM-PC cc mpatible (if 3¥ "s vaered ave oF PC) arc’ to most colour cameras. High quality with many features such as utility socket. Overall ventilation is provided b 5 
pees sh Gow. Neen ig ig : front concealed flap controls, VCR correction button etc. Good fully louvered back door and double skinned top section ais 
aoa Panett Jaws cry omer Poe OaIE} used condition - fully tested - guaranteed Only £95 with top and side louvres. The top panel may be removed for fitting 
pi lrrcag re tol pea Aap csi aah B) Dimensions: W14" x H12%" x 15%" D. y (E) of integral fans to the sub plate etc. Other features include: fitted 
3%" Mitsubishi MF355C-D. 1.4 Meg. Non laptop 9g SsuD piate eic. atu : 


5%" Teac FD-55GFR 1.2 Meg (for IBM pc's) RFE PHILIPS HCS31 Ultra compact 9” colour video monitor with stan- Castors and floor levelers, prepunched utility panel at lower rear for 
5%" Teac FD-55F-03-U 720K 40/80 (for BBC's etc) RFE dard composite 15.625 Khz video input via SCART socket. Ideal Cable / connector access etc. Supplied in excellent, slightly used 
5%" BRAND NEW Mitsubishi MF501B 360K £22. for all monitoring / security applications. High quality, ex-equipment Condition with keys. Colour Royal blue. External dimensions 
Table top case with integral PSU for HH 5%" Flopp or HD £29.95(B) fully tested & guaranteed (possible minor screen burns). In attrac- MM=1625SH x 635D x 603 W. ( 64" H x 25" D x 23%" W ) 

































8” Shugart 800/801 8" SS refurbished & tested rene tive squace black plastic case measuring W10" x H10" x 13%" D. Sold at LESS than a third of makers price !! 
8” Shugart 810 8" SS HH Brand New 240 mains powered. Only £79.00 (D) 

Botte any tT ra arg abpsleirag’s ~ baa KME 10" 15M10009 high definition colour monitors with 0.28" dot A superb buy at only £1 95.00 (G) 
Mitsubishi M2896-63-02U 8" DS slimline NEW £285.00(E) pitch. Superb clarity and modern styling. » Over 1000 racks - 19" 22" & 24" wide 





" j ith i | lv2M 499.00(E) Operates from any 15.625 khz sync RGB video 
Dual 8" cased drives with integral power supply 2 Mb £499.00 source, wih AGE analog and composite syria! 


HARD DISK DRIVES such as Atari, Commodore Amiga, Acorn 


Archimedes & BBC. Measures only 13%" x 12" x4 


Com CUM allelammweWe-lit-le)(-mige)iim-) cole aL 


OF TIM Wiidamicelelmacte Lelie es 





End of line purchase scoop! Brand new NEC D2246 8" 85 Mbyte _—‘11". Good used condition. ities 

crive with industry standard SMD Interface, replaces Fujtsu, Only £125 (€) TOUCH SCREEN SYSTEM 
equivalent model. Full manual. On .00 or 2 for £525. " " " 

al FUJI FK-309-26 20mb MEM I ig RFE £59.95(C 20" 22" and 26" AV SPECIALS The ultimate in ‘Touch Screen Technology’ made by the experts - 
3%" CONNER CP3024 20 mb IDE I/F (or equiv )RFE . £59.95(C) Superbly made UK manufacture. PIL all solid state colour monitors, MicroTouch - but sold at a price below cost !! System consists of 
3%" CONNER CP3044 40mb IDE I/F (or equiv.)RFE £69.00(C) complete with composite video & optional sound input. Attractive 8 flat translucent glass laminated panel measuring 29.5 x 23.5 cm 
3%" RODIME RO3057S 45mb SCSI I/F (Mac & Acorn) £69.00(C teak style case. Perfect for Schools, Shops, Disco, Clubs, etc.In connected to an electronic controller PCB. The controller produces 
35” WESTERN DIGITAL 850mb IDE I/F Brand New £185.00(C) EXCELLENT little used condition with full 90 day guarantee. a standard serial RS232 or TTL output which continuously gives 
5%" MINISCRIBE 3425 20mb MFM I/F (or equiv.) RFE £49.95(C " a " simple serial data containing positional X & Y co-ordinates as to 
51%" SEAGATE ST-238R 30 mb RLL I/F Refurb £69.95(C 20"....£135 22"...£155 26"....£185 (F) where a finger is touching the panel - as the finger moves, the data 






" instantly changes. The X & Y information is given at an incredible 

5%" CDC 94205-51 40mb HH MFM I/F RFE tested £69.95(C atte resolution of 1024 x 1024 re ; 

" positions over the entire screen 

See a panos ey Seve ee ia jeter RFEt d BR posie SPECIA L IN TERES T ITEMS size !! A host of available translation software enables direct con- 

Si yte nichagarye este -00\C) MITS. & FA3445ETKL 14” Industrial spec SVGA monitors £245 nection to a PC for a myriad of applications including: control pan- 
e 


8" FUJITSU M2322K 160Mb SMD I/F RFE tested £195.00(E) kw to 400 kW - 400 Hz 3 phase power sources - ex stock £POA els, pointing devices, POS systems, controllers for the disabled or 





Hard disc controllers for MFM , IDE, SCSI, RLL etc. from £16.95 IBM 8230 Type 1, Token ring base unit driver £950 computer un-trained etc etc. Imagine using your finger with 
IBM 53F5501 Token Ring ICS 20 port lobe modules £750 ‘Windows’, instead of a mouse !! (a driver is indeed available !) The 
TH E AMA 74 | i | G TELEB OX IBM MAU Token ring distribution panel 8228-23-5050N £95 applications for this amazing product are only limited by your 
AIM 501 Low distortion Oscillator 9Hz to 330Khz, IEEE £550 jimagination!! Complete system including Controller, Power Supply 
Converts your colour monitor into a QUALITY COLOUR TV!! Trend DSA 274 Data Analyser with G703(2M) 64 i/o £POA and Data supplied at an incredible price of only: 
~ Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500 Full MICROTOUCH software support pack £145.00 (B) 
TV SOUND & HP1650B Logic Analyser £3750 and manuals for IBM compatible PC’s £29.95 RFE - Tested 


HP3781A Pattern generator & HP3782A Error Detector £POA 
eRe up APOLLO RX700 system units £950 We) eleva 77) eae ee 
eee tee §=©6HP6621A Dual Programmable GPIB PSU 0-7 V 160.watts £1800 :, ' 

; | HP3081A Industrila workstation c\w Barcode swipe reader £175 INTEL 'ABOVE' Memory Expansion Board. Full length PC-XT 
HP6264 Rack mount variable 0-20V @ 20A metered PSU £675 and PC-AT compatible card with 2 Mbytes of memory on board. 





id : HP54121A DC to 22 GHz four channel test set £POA Card is fully selectable for Expanded or Extended (286 processor 
taining all electronics ready to plu HP7580A A1 oan HPaL high speed drum plotter £1850 and above) memory. Full data and driver disks su oe RFE. 
pend y oe wate + prince phere ig gg ah ner ’ EG+G Brookdeal 95035C Precision lock in amp £650 Fully tested and guaranteed. Windows compatible. 9.95(A1) 
in ; : : etc. Ne COMPOSI View Eng. Mod 1200 computerised inspection system £POA Half length 8 bit memory upgrade cards for PC AT XT expands 


video output will also plug directly into most video recorders, allowing Ling Dynamics 2kW programmable vibration test system £POA memory either 256k or 512k in 64k steps. May also be used to fill 





SE aaa a Day Daneh eatols cathe font computer controlled 1056 x 560 mm X Y table & controller £1425 _ in RAM above 640k DOS limit. Compicte with deta. 4. 

panel allow reception of 8 fully tuneable ‘off air’ UHF colour television Keithley 590 CV capacitor / voltage analyser EPOA Order as: XT RAM UG. condi ee a Re “9S (A1) 
channels. TELEBOX MB covers virtually all television frequencies Racal ICR40 dual 40 channel voice recorder system £3750 _SIMM SPECIALS Only £16.50 (A1 
VHF and UHF including the HYPERBAND as used by most cable Fiskers 45KVA 3 ph On Line UPS - New batts Dec.1995 £9500 1MBx9 SIMMQ chip 120ns nly . ) 
TV operators. A composite video output is located on the rear pane! 'C! R5030UV34 Cleanline ultrasonic cleaning system £POA 1MBx9 SIMM3chip80ns£19.50 or 70ns £22.95 (A1) 
for direct connection to most makes of monitor or desktop computer pir a Sabie a hn fa beg printer Mb R pon | a i — 9 pe Aa dad a Of Date cae 28 tat} 

; Sailiiny : «inte ultibus system. am ns 72 pin -with parity- 
Video sy Stes ete eo nctombliter and low level Hi-Fi Zeta 3220-05 AO 4 pen HPGL fast drum plotters £1150 INTEL 486-DX33 CPU £55.00 INTEL 486-DX66 CPU £69.00 (A1) 
audio output are covaed as standard — HFX-1 sf enphot) eponure control un iene t oh on FULL RANGE OF CO-PROCESSOR'S EX STOCK - CALL FOR £££ 

ee ait iE ‘ otorola VME Bus Boards & Components List. 
TELEBOX ST for composte vdeo.nputtype montors £26.88 Tha O8 vas naar, melered SO amnp bench PSU. New £530 FANS & BLOWERS 
TELEBOX MB Multiband VHF/UHF/Cable/Hyperband tuner £69.95 Fuliteu M30A18 600 LEM band prior ce £1280 EPSON DO412 40x40x20 mm 12v DC £7.95 10 / £65 
ob te rragys icine ae ve MB, a epeatpaieabe Perkin Elmer 2998 Infrared spectrophotometer £POA PAPST TYPE 612 60x60x25 mm 12v DC £8.95 10/ £75 
ppc ie osteteel ‘Shien gly ba » aN Tolebenee's io (2 VG Electronics 1035 TELETEXT Decoding Margin Meter £3750 MITSUBISHI MMF-D6D12DL 60x60x25 mm 12v DC £4.95 10/ £42 
to a cable type service. Shipping code on all Teleboxe's is (B) Andrews LARGE 3.1 m Satellite Dish + mount (For Voyager!) £950 MITSUBISHI MMF-08C12DM 80x80x25 mm 12v DC £5.25 10/ £49 
DC POWER hoy 6) 2) 2) | abs) Sekonic SD 150H 18 channel digital Hybrid chart recorder £1995 MITSUBISHI MMF-09B12DH 92x92x25 mm 12v DC £5.95 10/ £53 
TAYLOR HOBSON Tallysurf amplifier / recorder £750 PANCAKE 12-3.5 92x92x18 mm 12v DC £7.95 10 / £69 
j 11 t f System Video 1152 PAL waveform monitor €485 EX-EQUIP AC fans. ALL TESTED 120 x 120 x 38 mm specify 110 
Virtually every type of power y fav i . ply gers A 
supply you can imagine.Over Test Lab - 2 mtr square quietised acoustic test cabinets £300 or 240 v £6.95. 80 x 80 x 38 mm - specify 110 or 240 v_ £5. 
10,000 Power Supplies Ex Stock Kenwood 9601 PAL Vectorscope - NEW £650 IMHOF B26 1900 rack mnt 3U x 19" Blower 110/240v NEW £79.95 
; Please call for further details on the above items Shipping on all fans (A). Blowers (B). 50,000 Fans Ex Stock CALL 


Call for info / list. 


Issue 13 of Display News now available - send large SAE - PACKED with bargains! 


ALL MAIL & OFFICES# |LONDON SHOP ALL @ ENQUIRIES 



























ececee S ee0e ecco s e e » R\' DISTELO 

: : : ey Seee* ‘ Sees See Open Mon-Fri 9.00-5:30 OPT Nite wa » The Ori inal 

i ee. 88 ° 2. 2.54 Dept PE. 32 Biggin Way South Norwood REE On line Database 0181 679 4414 
ecco 8 cece @ eons. 6 cue Upper Norwood Bene siting tog Info on 20,000 + stock items! 





LONDON SE19 3XF Selhurst Park SR Rail Stations RETURNING SOON ! FAX 0181 679 1927 


LEC IRGNICS 
: E t som All prices for UK Mainland. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10. Bona Fide account orders accepted from Government, 


Schools, 
Universities and Local Authorities - minimum account order £50. Cheques over £100 are subject to 10 working days clearance. Carriage charges (A)=£3.00, (A1)=£4.00, 
aly vee EST (B)=£5:50, (C)=£8.50, (D)=£12.00, (E)=£15.00, (F}=£18.00, (G)=CALL. Allow approx 6 days for shipping - faster CALL. Scotland surcharge CALL. All goods supplied to our 
25 rd Conditions of Sale and unless stated guaranteed for 90 days. All on a retum to base basis. All rights reserved to prices / specifications without prior 

SS YEARS | notice. Orders subject to stock. Discounts for volume. Top CASH prices paid for surplus goods. All ademarks etc acknowledged. © Display Electronics 1996. E & O E. 06/6 
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| PIC-TOCK 
PENDULUM CLOCK 


—— & A swinging way to tell the time - writes 
aa . the digits “in the air”. There's no 

_ : denying it, the PIC-Tock Pendulum 

lca Clock is simply a novelty! Blatantly, 

eo ae there are much easier ways of telling 
| the time, most of us wear them on our 
ogee eff wrists, or mount them on the wall. But 
D” Gop eee why do things the dull way if there's a 
| ow more fun way of doing them? 


anu 


MAX038 WAVEFORM GENERATOR 


We take an in depth look at the new Maxim MAX038 High Frequency Waveform Generator chip which 
is easy to use and offers sine, square and triangular output waveforms. Maxim claim over 20MHz and 
it is indeed capable of this with little degradation of any of the output waveforms. At 10MHz the 
outputs are excellent, even the squarewave! At around £15 it is not a cheap i.c. but it looks set to 
become the new industry standard so in time this price may well fall. Meanwhile, it is still inexpensive 
in view of the performance of which it is capable. We will also describe a Function Generator project 
using this chip in the October issue. 


ANALOGUE 
DELAY/FLANGER 


A simple circuit that will provide guitar effects 
for a minimum outlay. 


POWER CHECK 


A three-colour “power consumption” 
indicator for caravans and boats. 

Provides instant visual indication of the 
power being consumed from 12V “leisure” 
batteries, plus an audible warning if 
excessive current is being drawn. 


SIMPLE 
EXPOSURE TIMER 


Make light work of timing the precision exposures for 
p.c.b. making or darkroom printing. Originally designed 
for use with ultraviolet light boxes this unit can also be built 
for use with photographic enlargers. — 








PRACTICAL 


ELECTRONICS 


SEPTEMBER ISSUE ON SALE FRIDAY, AUGUST 2 
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",.Of all the products | 
included here, this is 


Be fenic] | Geers (Gl [ers] Hs) : § my personal favourite... 









Sila) Olsesicet eee GE peveto say about 


Quickroute - it certainly 
gets my vote!" 










































Computer Shopper 
: : ADO/ PO.0 Nov95 
..a very capable AD1/P0.1 
AD2/ P0.2 






package which will be 
of interest to many 
electronic designers, 
especially because of 
its low price" 

CADCAM March96 


ADZ! PO.3 
AD4 P0.4 
ADS! P0.5 
AD6/ PO.6 
ADT! PO.7 
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A8/ P2.0 
A9/ P21 
A10/ P2.2 
A11/P2.3 Reon? SE 

A12/ P2.4 — ee 
; A13/ P2.5 
P3.6/ Wr A114 P2.6 
P3.7 A15/ P2.7 


XTAL1 EAYpp 






















3 Design Checks 


Quickroute 3.5 Designer also includes both design rule checking 
(DRC) and a simply connectivity check. The connectivity check 
compares your PCB with the original schematic and gives a pass/fail 
if there are any differences. 


— et ‘Once you are finished al click on the schematic 
esata button 0 turn your schematic into a PCB rats-nesf. 


2 Assisted PCB RRoutTING Quickroute 3.5 Designer costs just $149.00. Post & packing is £5 (UK), 
£8 (Europe) and £12 (Worldwide). *V.A.T must be added to the total 
Quickroute 3.5 Designer is capable of manual PCB routing or assisied price. Quickroute 3.5 is also available in two more powerful versions : 
routing using Quickroute's built | in RouteASSIST ‘technology. To use this PRO ($249) and PRO+ (£399). Contact Quickroute Systems Ltd for full 
Alternatively, you can route manually with rats automatically demo. 
removed using the 'rat-check' feature. 






SWITCH 


x» Tel/Fax 0161 449 7101 


q 
WWW: www.aquickroute.co.uk EMail: info@quicksys.demon.co.uk 
QUICKROUTE Quickroute Systems Ltd., 14 Ley Lane, Marple Bridge, Stockport, SK6 SDD, U.K. 


Prices and specifications subject to change without notice. All trade marks are acknowledged & respected. 








£1 BARGAIN PACKS 


— List 4 


One item per pack unless otherwise stated. 


IN HANDLE MAINS ON/OFF SWITCHES. Sometimes 
known as pistol grip switches, pack of 2, Order Ref: 839. 
DOUBLE-POLE CHANGEOVER TOGGLE SWITCHES, 
ideal reversing DC motors, etc, pack of 2, Order Ref: 841. 

3M 2-CORE CURLY LEAD, 5A, Order Ref: 846. 

1M 3-CORE CURLY LEAD, 13A, Order Ref: 847. 

AC SHADED POLE MAINS MOTOR with base fixing plate, 
Order Ref: 848. 

4" PLASTIC DIAL, fits flatted 4" spindle, transparent so dial 
can be underneath, pack of 2, Order Ref: 851. 

2500..F 12V CAPACITORS, pack of 5, Order Ref: 853. 
DELAY SWITCH on B7G base, Order Ref: 854. 

3 CHANGEOVER RELAYS, 6V AC or 3V DC, 3 changeover 
contacts, Order Ref: 859. 

3 CONTACT MICROSWITCHES, operated with slightest 
touch, pack of 2, Order Ref: 861. 

NORMALLY ON, V3 MICROSWITCH, pack of 4, Order Ref: 


862. 

HIVAC NUMICATOR TUBE, Hivac ref. XN3, Order Ref: 
865. 

DITTO but reference XN11, Order Ref: 866. 

SUB MIN NORMALLY OFF MICROSWITCH, pack of 4, 
Order Ref: 867. 

SUB MIN CHANGEOVER MICROSWITCH, pack of 3, 
Order Ref: 868. 

EX-GPO TELEPHONE DIAL, rotary ype; Order Ref: 904. 
QUARTZ LINEAR HEATING TUBES, 360W but 110V so 
would have to be joined in series, pack of 2, Order Ref: 907. 
2” ROUND LOUDSPEAKERS, 50ohm coil, pack of 2, Order 
Ref: 908. 

EDGE TYPE PUSH SWITCHES, BCD system, pack of 2, 
Order Ref: 915. 

10M 4-CORE FLEX, suitable for telephone extension, Order 
Ref: 918. 

OLD TYPE KETTLE ELEMENT, 2-pin plug, Order Ref: 


925. 

6V 24W HEADLAMP BULB, normal BC plug in cap, Order 
Ref: 928. 

40 A need UNIT to make a figure or letter display, Order Ref: 


930 

10K HORIZONTAL PRESET RESISTORS, pack of 10, 
Order Ref: 931. 

1M 64-WAY RIBBON CABLE, Order Ref: 932. 

MAINS PSU, 15V 320mA AC, Order Ref: 934. 

15V+15V 1-5A POTTED PCB MAINS TRANSFORMER, 
Order Ref: 937. 

16 OHM 3” SPEAKERS, pack of 2, Order Ref: 962. 

MAINS RELAY with 15A changeover contacts, Order Ref: 


965. 

IN-LINE FUSEHOLDERS take 20mm fuse, just cut the flex 
and insert, pack of 4, Order Ref: 969. 

OBLONG PANEL MOUNTING NEONS, pack of 4, Order 
Ref: 970. 

COPPER CLAD PANELS, size 7"x4”, pack of 2, Order Ref: 


973. 

STANDARD SIZED AUDIO PLUG adapted to take two 

3mm plugs, Order Ref: 974. 

3-5mm JACK PLUGS, pack of 10, Order Ref:975. 

DRILL CONTROL CASE, ready punched and with control 

logos, Order Ref: 979. 

STANDARD SIZE OLD TYPE WANDER PLUGS, pack of 

10, Order Ref: 986. 

8uF 350V ELECTROLYTICS, pack of 2, Order Ref: 987. 

SCREW-IN NEON BULBS, pack of 4, Order Ref: 990. 

VERY SMALL SLIDE SWITCH, pack of 4, Order Ref: 992. 

8700..F 7V WORKING ELECTROLYTIC, Order Ref: 996. 

1 MEG PRESET POTS, pack of 4, Order Ref: 998. 

WHITE PROJECT BOX, 78mm x 115mm x 35mm, Order 

Ref: 1006. 

LENGTHS PAXOLIN TUBING, °*s” diameter, pack of 2, 

Order Ref: 1056. 

prey er igae 15A FUSES, panel mounting, pack of 3, Order 
ef: 1011 

6V SOLENOIDS, good length pull, pack of 2, Order Ref: 


1012 
RELAY WITH 3 SETS OF CHANGEOVER 8A CONTACTS, 
24V AC, or 12V DC, 3 sets 8A changeover contacts, Order 
Ref: 1016. 
WHITE TOGGLE SWITCH, push-in spring retain type, pack 
of 4, Order Ref: 1019. 
2M MAINS LEADS, 2-core, black outer, pack of 4, Order 
Ref: 1020. 
2M MAINS LEADS, 3-core, black outer, pack of 4, Order 
Ref: 1021. 
FERRITE SLAB AERIAL with coils, pack of 2, Order Ref: 
1027. 
12V DC POLARISED RELAY, 2 changeover contacts, 
Order Ref: 1032. 
12” x 12” PAXOLIN PANEL, medium thickness, Order Ref: 
1033. 
ag CAPS, solid DIA, for LW and MW, pack of 2, Order 
ef: 37. 
TRIMMER CAPS, screw down type, 10 assorted, Order Ref: 


38. 

1.F. TRANSFORMERS, 465kHz, pack of 4, Order Ref: 40. 
SOCKETS for stripboard, make your own IC holders, pack 
of 10, Order Ref: 54. 

62" 4 OHM SPEAKER, Order Ref:137. 

50K STEREO POTS, pack of 4, Order Ref: 143. 
FUSEHOLDERS, chassis mounting for 20mm fuses, pack of 
5, Order Ref: 144. 

SOCKET COVERS, child protectors for twin 13A sockets, 
pack of 4, Order Ref: 149. 

DITTO but for single 13A sockets, pack of 4, Order Ref: 150. 
POT CORES, circular, ferrite, 54mm x 18mm, pack of 2 
pairs, Order Ref: 156. 

AIR-SPACED TUNER, 20pf with 4" spindle, Order Ref: 


182. 

METAL BOX, slightly sloping, 8” x 3” x 4”, one only, Order 
ef: 209 

TELEPHONE LEADS, 5-core curly reinforced telephone 
leads, pack of 2, Order Ref: 213. 

STEREO PRE-AMP, Mullard 9001, one only, Order Ref: 

216. 

PUSH ON TAGS for "4" spades, pack of 100, Order Ref: 

217. 

DITTO but right- angled, pack of 100, Order Ref: 218. 









Smart Kit 





HIGH QUALITY 
ELECTRONIC KITS 





All kits are complete with PCB and other components in a blister 
pack. We feel that most readers will know these kits, but if you want 
more information about them, then we have copies of the illustrated 
Smart catalogue, this gives full details and circuit diagrams of each 
kit, price is £1, deductable if you order kits to the value of £20. 


CAT. DESCRIPTION PRICE 
No. £ 
1002 VU Meter, with I.e.d. display 4.60 
1003 5W Electronic Siren 2.53 
1004 — Light Switch 3.22 
1005 Touch Switch 2.87 
1007 Stabilized Power Supply: 

3V to 30V at 2:5A 6.90 
1008 SF Function Generator 6.90 
1010  5-input Stereo Mixer, with monitor 

output 19.31 
1011 Motorbike Alarm 3.20 
1012 Reverberation Unit 5.52 
1016 Loudspeaker Protection Unit 3.22 
1023 Dynamic head preamp 2.50 
1024 Microphone preamp 2.20 
1025 7WHiFi Power Amplifier 2.53 
1026 Running Lights 4.60 
1027 NiCad Battery Charger 3.91 
1029 4 sound electronic siren 3.00 
1030 — Light Dimmer 2.53 
1032 Stereo Tone Control 4.14 
1033. 60W HiFi Power Amplifier 7.82 
1034 Car Battery Checker 1.61 
1035 Space Sound Effects 2.30 
1038 AM/FM Aerial Amplifier 1.61 
1039 Stereo VU Meter 4.60 
1040 10W HiFi Power Amplifier 2.76 
1041 25W HiFi Power Amplifier 4.60 
1042 AF Generator, 250Hz-16kHz 1.70 
1043 Loudness Stereo Unit $09 
1047 Sound Switch 5.29 
1048 — Electronic Thermostat 3.68 
1050  3-input HiFi Stereo Pre-amplifier 12.42 
1051 Touch Dimmer, with memory 4.60 
1052  =3-input Mono Mixer 6.21 
1053 Electronic Metronome 3.22 
1054 = 4-input Instrument Mixer 2.76 
1056  8V-20V 8A Stabilized Power Supply 12.42 
1057 Cassette Head Pre-amplifier 3.a¢ 
1058 Electronic Car Ignition 7.82 
1059 Telephone Amplifier 4.60 
1060  +40V 8A Power Supply 8.28 


CAT. DESCRIPTION PRICE 
No. £ 

1062 5V0-5A Stabilized Supply for TTL 2.30 
1063  12V 2A Power Supply 2.30 
1064. +12V0-5A Stabilized Supply 3.22 
1067 Stereo VU Meter, with l.e.d.s 9.20 
1068  18V0-5A Stabilized Power Supply 2.53 
1069 Fluorescent Tube Unit from 12V d.c. 2.99 
1070 HiFi Pre-amplifier 7.47 
1071  4-input Selector 6.90 
1074 Drill Speed Controller 2.76 
1077. =100W HiFi Amplifier 12.50 
1080 Liquid Level Sensor — Rain Alarm 2.30 
1082 Car Voltmeter, with |.e.d.s 7.36 
1083 Video Signal Amplifier 2.76 
1084 TV Line Amplifier 1.84 
1085 DC Converter, 12V to6Vor7-5Vor9V 2.53 
1086 Music to light for your car 4.60 
1087 = Thyristor/Triac Tester 2.76 
1088 Kitt Scanner 10.12 
1089 LED Flasher/555 Tester 1.61 
1090 Stress Meter 3.22 
1093 Windscreen Wiper Controller 3.68 
1094. Home Alarm System 12.42 
1096 2V-30V 5A Stabilized Variable PSU 11.04 
1098 Digital Thermometer, with I.c.d. display 11.50 
1100 2x 18W Integrated Amplifier 18.39 
1103 LED Power Meter 1.84 
1106 Thermometer with |.e.d.s 6.90 
1107 Electronics to help win the pools 3.68 
1109 40W HiFi Amplifier 7.36 
1112 Loudspeaker protection, with delay 4.60 
1113. 2x 18W Power Amplifier 5.98 
1115 Courtesy Light Delay 2.07 
1118 Time Switch with triac 0-10mins 4.14 
1123 Morse Code Generator 1.84 
1124 — Electronic Bell 2.76 
1125 Telephone Lock 3.68 
1126 Microphone Pre-amplifier 4.60 
1127 Microphone Tone Control 4.60 
1128a Power Flasher 12V d.c. 2.53 
1130 Telephone Bug Detector 3.20 
1133 Stereo Sound-to-Light 5.26 








YOU SAVE £40 


THE JAP MADE 12V 15AH SEALED LEAD 
ACID BATTERY from regular suppliers costs 
£50, you can have one from us for only £10 
including VAT if you collect or £12.50 if we have 
to send. Being sealed it can be used in any 
position and is maintenance free. All in tip 
top condition and fully guaranteed, Order Ref: 
12.5P2. Or if you want a smaller one we have 
12V 2.3AH, regular price £14, yours for only £5, 
Order Ref: 5P258. 
LASER AND LASER BITS 


2Mw LASER, Helium Neon by Philips, full spec. 


£30, Order Ref: 30P1. 

POWER SUPPLY for this in kit form with case 
is £15, Order Ref: 15P16, or in larger case to 
house tube as well, £18.00, Order Ref: 18P2. 
The larger unit, made up, tested and ready to 
use, complete with laser tube, £69, Order Ref: 


69P1. 

LCD 32 DIGIT PANEL METER 
This is a multi-range voltmeter/ammeter using 
the A-D converter chip 7106 to provide five 
ranges each of volts and amps. Supplied with 
full data sheet. Special snip price of £12, Order 
Ref: 12P19. 
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HIGH RESOLUTION MONITOR. 9” by 
Philips, in metal frame for easy mounting. 
Brand new, offered at less than the price of 
the tube alone, £15, Order Ref: 15P1. 

15wW 8" 8 OHM SPEAKER AND 3’ 
TWEETER. Amstrad, made for their high 
quality music centre, £4 per pair, Order Ref: 
4P57. 

INSULATION TESTER WITH MULTIMETER. 
Internally generates voltages which enables 
you to read insulation directly in Megohms. 
The multimeter has four ranges: A.C./D.C. 
volts; 3 ranges milliamps; 3 ranges resistance 
and 5 amp range. Ex-British Telecom, tested 
and guaranteed OK, yours for only £7.50 with 
leads, carrying case £2 extra, Order Ref: 
7.5P4. 

We have some of the above testers not work- 
ing on all ranges, should be repairable, we 
supply diagram, £3, Order Ref: 3P176. 


Prices include VAT and carriage if order over £25 
otherwise add £3. Send cash, uncrossed postal 
orders, cheque or quote credit card number. 


J & N FACTORS 


Pilgrim Works (Dept. E.E.) 
Stairbridge Lane, Bolney, 


Sussex RH17 5PA 


Telephone: 01444 881965 
CANE Tom fb @olUl melalelat-mile-ig) 
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HART KITS give you the opportunity to build the 
very best engineered hifi equipment there _ is, 
designed by the leaders in their field, using the best 
components that are available. 

Every HART KIT is not just a new equipment ac- 
quisition but a valuable investment in knowledge, 
giving you guided hands-on experience of modern 
electronic techniques. 

In short HART is your ’friend in the trade’ giving 
you, as a knowledgeable constructor, access to 
better equipment at lower prices than the man in 
~ the street. 

You can buy the reprints and construction manual 
for any kit to see how easy it is to build your own 
equipment the HART way. The FULL cost can be 
credited against your subsequent kit purchase. 

Our list will give you full details of a// our Audio Kits, 
components and special offers. 


INTRODUCING 


The Hart “Chiara” 


Single-Ended Class “A” Headphone Amplifier 


Most modern high fidelity amplifiers either do not 
have a headphone output facility, or this may not be 
up to the highest standard. 

The new Hart “Chiara” has been introduced as an 
add-on unit to remedy this situation, and will provide 
two ultra high quality headphone outlets. This is the 
first unit in our 2000 Range of modules to be intro- 
duced through the year. Housed in the neat, black 
finished, Hart Minibox it features the wide frequency 
response, low-distortion and “musicality” that one 
associates with designs from the renowned John 
Linsley Hood. 

Both outputs will drive any standard high quality 
headphones with an impedance greater than 30 
ohms and the unit is ideal for use with the Senn- 
heiser range. A signal link-through makes it easy to 
incorporate into your system and two extra outputs, 
one at output level and one adjusted by the Volume 
control are available on the back panel. The high 
level output also makes a very useful long-line 
driver where remote mounted power amplifiers are 
used. Power requirements are very simple and can 
be provided by either of our new “Andante” power 
supplies. Use the K3565 to drive the “Chiara” on its 
own, K3550 if driving other modules as well. 
Volume and Balance controls are provided and as 
befits any unit with serious aspirations to quality 
these are the ultra high quality Alps “Blue Velvet” 
components. 

Very easily built, even by beginners, since all 
components fit directly on the single printed circuit 
board and there is no conventional wiring what- 
soever. The kit has very detailed instructions, and 
even comes with a roll of Hart audiograde silver 
solder. It can also be supplied factory assembled 
and tested. 

Selling for less than the total cost of all the com- 
ponents, if they were bought separately, this unit 
represents incredible value for money and makes 
an attractive and harmonious addition to any hifi 
system. 

K2100 The total cost of a complete set of all com- 
ponents to build this unit is £126.37. Our special 
discount price for all parts bought together as a kit 


Bes sbe ati 08s chs ai secteur tebceensrd da renglbeiipeap cue canna los baidies 
£109.50 

K2100SA Series Audiophile, with extra selected 
COTO GIS yo cae csckecs Siktovtnys tach otish cocalscaes £112.46 


HART TC1D Triple Purpose TEST CASSETTE 
Now available again and even better than before! 
Our famous triple purpose test cassette will help 
you set up your recorder for peak performance after 
fitting a new record/play head. This quality preci- 
sion Test Cassette is digitally mastered in real time 
to give you an accurate standard to set the head 
azimuth, Dolby/VU level and tape speed, all easily 
done without test equipment. 

TC1D Triple Purpose Test Cassette................ £9.99 


NEW BOOK 


é 
‘Audio Electronics” 


And now, hot off the press, yet another classic 
from the pen of John Linsley Hood. Following 
the ongoing enormous success of his “Art of 
Linear Electronics” the latest offering is the 
all-new edition of “Audio Electronics”, now entirely 
re-written by the master himself. 

Underlying audio techniques and equipment is a 
world of electronics that determines the quality of 
sound. For anyone involved in designing, adapt- 
ing or using digital or analogue audio equipment 
understanding electronics leads to far greater 
control over the reproduced sound. 

The subjects covered include tape recording, 
tuners, power output stages, digital audio, test 
instruments and loudspeaker crossover systems. 
John’s lifetime of experience and personal innova- 
tion in this field allow him to apply his gift of being 
so familiar with his subject that he can write 
clearly about it and make it both interesting and 
comprehensible to the reader. 

Containing 240 pages and over 250 line illustra- 
tions this new book represents great value for 
money at only £18.99 plus £2.50 postage. Send 
or telephone for your personal copy now. 


ALPS “Blue Veloce” 


Precision Audio Controls 





To fulfil the need for ultra high quality controls we 
import a special range of precision audio pots in 
values to cover most quality amplifier applications. 
All in 2-gang stereo format, with 20mm long 6mm 
diam. steel shafts, except for the 50K Log which 
is 25mm x 6mm. Overall size of the manual pot 
is 27W x 24H x 27Deep, motorised versions are 
72'4mm Deep from the mounting face.. Mounting 
bush for both types is 8mm diameter. 

Now you can throw out those noisy ill-matched 
carbon pots and replace with the real hi-fi com- 
ponents only used selectively in the very top flight 
of World class amplifiers. The improvement in track 
accuracy and matching really is incredible giving 
better tonal balance between channels and rock 
solid image stability. 

The motorised versions use a 5V DC motor 
coupled to the normal control shaft with a friction 
Clutch so that the control can be operated manually 
or electrically. The idea of having electrically 
operated pots may seem odd, archaic even, but it is 
in fact the only way that remote control can be 
applied to any serious Hi-Fi system without loss of 
quality. The values chosen are the most suitable 
available for a low loss passive volume and balance 
control system, allowing armchair control of these 
two functions. 

Our prices represent such super value for pots of 
this quality due to large purchases for our own kits. 


MANUAL POTENTIOMETERS 

CASI ARMING LAD, sce cceteoesssseckeschdscndvendguehasenes £15.67 
2-Gang 10K, 50K or 100K Log. °.................. £16.40 
2-Gang 10K Special Balance, zero crosstalk and 
ZO Oe MOBB Gi fn dai cescisesconsgdeantaateiqund ganna £17.48 


MOTORISED POTENTIOMETERS 

2-Gang 20K Log Volume Control £26.20 
2-Gang 10K RD Special Balance, zero crosstalk 
and less than 10% loss in centre position......£26.98 


REEL TO REEL HEADS 
GOES 278 FC TOOMHL, «0.00 loccslaesensecdeadtiasgios £16.84 
We have a few erase heads to suit which 
can only be supplied when 2 R/P heads are 
PASTS Ris sentceatorcredereeoseqanedsiarnccrnedsdh cen epshs £36.80 


TAPE RECORDER CARE PRODUCTS 
DEM1 Mains Powered Tape Head 
Demagentizer, prevents noise on playback 
due to residual head magentisation................. £4.08 
DEM115 Electronic, Cassette Type, 
CUTAN a5. so ons codss jnvocsaedesanveh ovnbacivndnennctares £8.61 


Send or ‘phone for your copy of our FREE List of these and many other Kits & Components. Enquiries from Overseas 
customers are equally welcome, but PLEASE send 2 IRCs if you want a list sent surface post, or 5 for Airmail. 


get your order on its way to you THAT DAY. 


QUALITY 
AUDIO KITS 


582 


Ordering is easy. Just write or telephone your requirements to sample the friendly and efficient HART 
service. Payment by cheque, cash or credit card. A telephoned order with your credit card number will 


Please add part cost of carriage and insurance as follows:-INLAND Orders up to £20 - £1.50, 
Orders over £20 - £3.50. Express Courier, next working day £10. 
OVERSEAS - Please see the ordering information with our lists. 






24 hr. SALES LINE 
(01691) 652894 
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HART AUDIO KITS —- YOUR VALUE FOR 
MONEY ROUTE TO ULTIMATE HI-FI 


LINSLEY HOOD ‘SHUNT FEEDBACK’ RIAA 
MOVING COIL & MOVING MAGNET 
PICKUP PREAMPLIFIERS 





The HART K1450 Magnetic pickup preamplifier kit 
features a totally discrete component implementa- 
tion with a specially designed low input impedance 
front end and the superior sound of the Shunt 
Feedback circuitry. High quality components fitting 
to an advanced double-sided printed circuit board 
make this a product at the leading edge of technol- 
ogy that you will be proud to own. Nevertheless 
with our step by step instructions it is very easy and 
satisfying to assemble. The higher current con- 
sumption of this unit means that it is best powered 
by our new Andante Audio Power Supply, itself an 
advanced piece of technology in a matching case. 
This supplies the superbly smoothed and stabilised 
supply lines needed by any sensitive preamplifer 
and features a fully potted Hi-grade toroidal trans- 
former along with a special limited shift earth sys- 
tem for hum free operation. The K1450 is suitable 
for all moving coil and moving magent transducers 
this unit is especially recommended for, and will 
extract the very best from the modern generation of 
low output high quality moving coil transducers. 

K1450 Kit, complete with all parts ready to 
assemble inside the fully finished 228mm x 134mm 
x 63mm case. Kit includes full, easy to follow, 
assembly instructions as well as the Hart Guide to 
PCB Construction, we even throw in enough Hart 
Audiograde Silver Solder to construct your kit! 
ayciash usa sunnotdettasannehida abevtaereicot TEs ae £111.58 
K1450SA Series Audiophile version with selected 
COMBONIOIMS S22 ET Bice actnudecditans £133.94 


HIGH QUALITY REPLACEMENT 
CASSETTE HEADS 





Do your tapes lack treble? A worn head could be 
the problem. For top performance cassette recorder 
heads should be replaced every 1,500 hours. Fit- 
ting one of our high quality replacement heads 
could restore performance to better than new! Stan- 
dard inductances and mountings make fitting easy 
on nearly all machines (Sony are special dimen- 
sions, we do not stock) and our TC1 Test Cassette 
helps you set the azimuth spot on. As we are the 
actual importers you get prime parts at lower prices, 
compare our prices with other suppliers and see! All 
our heads are suitable for use with any Dolby 
system and are normally available ex-stock. We 
also stock a wide range of special heads for home 
construction and industrial users. 
HC80 NEW RANGE High Beta Permalloy Stereo 
head. Modern space saver design for easy fitting 
and lower cost. Suitable for chrome, metal and fer- 
ric tapes, truly a universal replacement head for. 
everything from hi-fi decks to car players ~ at an 
11.70 


FAT Te PINE FOE oo cassccpccicgageasivniscceseusksipines £8.75 

HQ551S Sony Mount 4-Tr. R/P...............0.006 £14.90 

HQR560 Rotary Base 12°5mm R/P/E........... £21.90 

HQR570 Rotary Base 15mm R/P/E.............. £22.59 

HQR580 Rotary Base 12:-5mm R’/P................ £14.29 
HART Classical CD’s. 


Top quality, Full Digital (DDD), over 100 titles from 
only £1.99! Ring or send for your list! 


TECHNICAL BOOKSHELF 

We stock a good range of books of interest to the 
electronics and audio enthusiast, including many 
reprinted classics from the valve era. Some were in 
last months advertisement, but see our list for the 
full range. 

New this month is the GEC Valve designs book at 
£18.95, and the VTL Book, a modern look at valve 


designs, £17.95. 
og & 4 


ALL PRICES 
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300 WATT INVERTERS Nicely cased units 12v input 240v 
output 150watt continuous, 200 max. £49 ref LOT62. 

>.8MW HELIUM NEON LASERS New units, £65 ref LOT33 
SOINSLOT TOKENS You may have a use for these? mixed bag 
of 100 tokens £10 ref LOT20. 

>ORTABLE X RAY MACHINE PLANS Easy to construct 
»lans on a simple and cheap way to build a home X-ray machine! 
=ffective device, X-ray sealed assemblies. can be used for 
»xperimental purposes. Not a toy or for minors! £6/set. Ref F/XP 1. 
fELEKINETIC ENHANCER PLANS Mystify and amaze your 
‘riends by creating motion with no known apparent means or cause. 
Uses no electrical or mechanical connections, no special gimmicks 
yetproducespositive motion and effect. Excellentfor science projects, 
nagic shows, party demonstrations or serious research & 
development of this strange and amazing phychic phenomenon. 
£4/set Ref F/TKE1. 

ELECTRONK HYPNOSIS PLANS & DATA This data shows 
several ways to put subjects under your control. Included is a full 
volume reference text and several construction plans that when 
assembled can produce highly effective stimuli. This material must 
bé used cautiously. Itis for use as entertainment at parties etc only, 
by those experienced in its use. £15/set. Ref F/EH2. 

GRAVITY GENERATOR PLANS This unique plan 
demonstrates a simple electrical phenomena that produces an anti- 
gravity effect. You can actually build a small mock spaceship out of 
simple materials and without any visible means- cause it to levitate. 
£10/set Ref F/GRA1. 

WORLDS SMALLEST TESLA COIL/LIGHTENING 
DISPLAY GLOBE PLANS Produces up to 750,000 voits of 
discharge, experiment with extraordinary HV effects, ‘Plasma in a 
jar, StElmo's fire, Corona, excellent science project or conversation 
piece. £5/set Ref F/BTC1A.GS. 

COPPER VAPOUR LASER PLANS Produces 100mw of 
visible green light. High coherency and spectral quality similar to 
Argon laser but easier and less costly to build yet far more efficient. 
This particulardesignwas developed at the Atomic Energy Commision 
of NEGEV in Israel. £10/set Ref F/CVL1. 

VOICE SCRAMBLER PLANS Minature solid state system 
turns speech sound into indecipherable noise that cannot be 
understood without a second matching unit. Use on telephone to 
prevent third party listening and bugging. £6/set Ref FVS9. 
PULSED TV JOKER PLANS Little hand held device utilises 
pulse techniques that will completely disrupt TV picture and sound! 
works on FM too! DISCRETION ADVISED. £8/set Ref F/TJ5. 
BODYHEAT TELESCOPE PLANS Highly directional long 
range device uses recent technology to detect the presence ofliving 
bodies, warm and hotspots, heatleaks etc. Intended for security, law 
enforcement, research and development, etc. Excellent security 
device or very interesting science project. £8/set Ref F/BHT1. 
‘BURNING, CUTTING CO2 LASER PLANS Projects an 
invisible beam of heat capable of burning and melting materials over 
a considerable distance. This laser is one of the most efficient, 
converting 10% input power into useful output. Not only is this device 
a workhorse in welding, cutting and heat processing materials butit 
is also a likely candidate as an effective directed energy beam 
weapon against missiles, aircraft, ground-to-ground, etc. Partide 
beams may very well utilize a laser of this type to blast a channel in 
the atmosphere for a high energy stream of neutrons or other 
particles. The device is easily applicable to burning and etching 
wood, cutting, plastics, textiles etc £12/set Ref F/LC7. 
MYSTERY ANTI GRAVITY DEVICE PLANS Uses simple 
concept. Objects float in air and move to the touch. Defies gravity, 
amazing gift, conversation piece, magic trick or science project. £6/ 
set Ref F/ANT1K. 

ULTRASONK BLASTER PLANS Laboratory source of sonic 
shock waves. Blow holes in metal, produce 'cold' steam, atomize 
liquides. Many cleaning uses for PC boards, jewllery, coins, small 
parts etc. £6/set Ref F/ULB1. 

ULTRAHIGH GAIN AMP/STETHOSCOPICMIKE/SOUND 
AND VIBRATION DETECTOR PLANS Ultrasensitive device 
enables one to hear a whole new world of sounds. Listen through 
walls, windows, floors etc. Many applications shown, from law 
enforcement, nature listening, medical heartbeat, to mechanical 
devices. £6/set Ref F/HGA7 

ANTI DOG FORCE FIELD PLANS Highly effective circuit 
produces time variable pulses of accoustical energy that dogs 
cannot tolerate £6/set Ref FIDOG2 

LASER BOUNCE LISTENER SYSTEM PLANS Allows you 
to hear sounds from a premises without gaining access. £12/set Ref 
F/LLIST 1 

LASER LIGHT SHOW PLANS Doit yourself plans show three 
methods. £6 Ref F/LLS1 

PHASOR BLAST WAVE PISTOL SERIES PLANS 
Handheld, has large transducer and battery capacity with extemal 
controls. £6/set Ref F/PSP4 

INFINITY TRANSMITTER PLANS Telephone line grabber/ 
room monitor. The ultimate in home/office security and safety! simple 
to use! Call your home or office phone, push a secret tone on your 
telephone to access either: A) On premises sound and voices or B) 
Existing conversation with break-in capability for emergency 
messages. £7 Ref F/TELEGRAB. 

BUG DETECTOR PLANS is that someone getting the goods on 
you? Easy to construct device locates any hidden source of radio 
energy! Sniffs out and finds bugs and other sources of bothersome 
interference. Detects low, high and UHF frequencies. £5/set Ref F/ 
BD1. 

ELECTROMAGNETIC GUN PLANS Projects a metal object 
a considerable distance-requires adult supervision £5 ref F/EML2. 
ELECTRIC MAN PLANS, SHOCK PEOPLE WITH THE 
TOUCH OF YOUR HAND! £5/set Ref F/EMA1. 
PARABOLIC DISH MICROPHONE PLANS Listen to distant 
sounds and voices, open windows, sound sources in ‘hard to get' or 
hostile premises. Uses satellite technology to gather distant sounds 
and focus them to our ultra sensitive electronics. Plans also show an 
optional wireless link system. £8/set ref F/PM5 

2 FOR 1 MULTIFUNCTIONAL HIGH FREQUENCY AND 
HIGH DC VOLTAGE, SOLID STATE TESLA COIL AND 
VARIABLE 100,000 VDC OUTPUT GENERATORPLANS 
Operates on 9- 12vdc, many possible experiments. £10 Ref F/HVM7/ 







*SOME OF OUR PRODUCTS 





INFINITY TRANSMITTERS The uttimate ‘bug 'fits to any 


phone or line, undetectable, listen to the conversations in the room 
from anywhere in the world! 24 hours a day 7 days a week! just call 
the number and press a button on the mini controller (supplied) and 
you can hear everything! Monitor conversations for as long as you 
choose £249 each, complete with leads and mini controller! Ref 
LOTS. Undetectable with normal RF detectors, fitted in seconds, no 
batteries required, lasts forever! 

SWITCHED MODE PSU'S 244 watt, +5 32A, +12 6A, -5 0.2A, - 
12.0.2A. There is also an optional 3.3v 25A rail available. 120/240v I/ 
P. Cased, 175x90x145mm. IEC inlet Suitable for PC use (6 d/drive 
connectors 1 m/board). £10 ref PSU1. 

VIDEO PROCESSOR UNITS7/6v 10AH BATTS/12V 8A 


TX Not too sure what the function of these units is but they certainly 
make good strippers! Measures 390X320X120mm, on the front are 
controls for scan speed, scan delay, scan mode, loads of connections 
onthe rear. Inside 2x 6v 10AH sealediead acid batts, pcb's and a8A? 
12v torroidial transformer (mains in). Condition not known, may have 
one or two broken knobs due to poor storage. £17.50 ref VP2 
RETRON NIGHT SIGHT Recognition of a standing man at 300m 
in 1/4 moonlight, hermatically sealed, runs on 2 AA batteries, 80mm 
F1.5 lens, 20mw infrared laser included. £325 ref RETRON. 

MINI FM TRANSMITTER KIT Very high gain preamp; supplied 
complete with FET electret microphone. Designed to cover 88-108 


Mhz but easily changed to cover 63-130 Mhz. Works with acommon J 


9v (PP3) battery. 0.2W RF. £7 Ref 1001. 
3-30V POWER SUPPLY KIT Variable, stabilized power supply 
for lab use. Short circuit protected, suitable for profesional or amateur 
use 24v 3A transformer is needed to complete the kit. £14 Ref 1007. 
4 WATT FM TRANSMITTER KIT Supplied with piezo electric 
mic. 8-30vde. At 25-30v you will get nearly 2 watts! £12 ref 1009. 
FM/AM SCANNER KIT Well not quite, you have to turn the knob 
your self but you will hear things on this radio that you would not hear 
on an ordinary radio (even TV). Covers 50-160mhz on both AM and 
FM. Built in 5 watt amplifier, inc speaker. £15 ref 1013. 

3 CHANNEL SOUND TO LIGHT KIT Wireless system, mains 
‘operated, separate sensitivity adjustment for each channel, 1,200 w 
power handling, microphone included. £14 Ref 1014. 

4 WATT FM TRANSMITTER KIT Small but powerful FM 
transmitter, 3 RF stages, microphone and audio preamp included. 
£20 Ref 1028. 

STROBE LIGHT KIT Adjustable from 1-60 hz (a lot faster than 
conventional strobes). Mains operated. £16 Ref 1037. 

LIQUID LEVEL DETECTOR KIT Useful fortanks, ponds, baths, 
rain alarm, leak detector etc. Will switch 2A mains. £5 Ref 1081. 
COMBINATION LOCK KIT 9key, programmable, complete with 
keypad, will switch 2A mains. 9v dc operation. £10 ref 1114. 
PHONE BUG DETECTOR KIT This device will warn you if 
somebody is eavesdropping on your line. £6 ref 1130. 

ROBOT VOICE KIT interesting circuit that distorts your voice! 
adjustable, answerthe phonewith a differentvoice! 12vdc£9 ref 1131 
TELEPHONE BUG KIT Small bug powered by the ‘phone line, 
starts transmitting as soon as the phone is picked up! £8 Ref 1135. 
3 CHANNEL LIGHT CHASER KIT 800 watts per channel, 
speed and direction controlssupplied with 12 LEDS (you can fittriacs 
instead to make kit mains, not supplied) 9-12vdc £17 ref 1026. 
12V FLOURESCENT LAMP DRIVER KIT Light up 4 foottubes 
from your car battery! 9v 2a transformer also required. £8 ref 1069. 
VOX SWITCH KIT Sound activated switchideal for making bugging 
tape recorders etc, adjustable sensitivity. £8 ref 1073. 


Check out our 


WEB SITE 


http://www.pavilion.co.uk/bull-electrical 


PREAMP MIXER KIT 3 input mono mixer, sep bass and treble 
controls plus individual level controls, 18vdc, inputsens 100mA. £15 
ref 1052. 

METAL DETECTOR KIT Range 15-20cm, complete with case, 
9vde. £8 ref 1022. 

SOUND EFFECTS GENERATOR KITT Produces sounds ranging 
from bird chips to sirens. Complete with speaker, add sound effects 
to your projects for just £9 ref 1045. 

16 WATT FM TRANSMITTER (BUILT) 4 stage high power, 
preamp required 12-18vdc, can use ground plane, yagi or open 
dipole. £69 ref 1021. 

HUMIDITY METER KIT Builds into a precision LCD humidity 
meter, 9 ic design, pcb, Icd display and all components included. £29 
PC TIMER KIT Four channel output controlled by your PC, will 
switch high current mains with relays (supplied). Software supplied 
so you Can program the channels to do what you want whenever you 
want. Minimum system configeration is 286, VGA, 4.1,640k, serial 
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MAY BE UNLICENSABLE IN THE UK 


port, hard drive with min 100k free. £24.99 

DIVINING RODS Expensive technology cannot challenge the fool 
proofartofwater divining, passed down from generation togeneration. 
Seeing is believing. Use in the home, garden, countryside or desert, 
it's divinely simple! £4.99 a pair ref E/3. 

HUGE BUBBLE MAKING KIT You'll be amazed at the the size 
of the bubbles you can acheive with this bubble making kit. Once you 
have got the knack itis possible to make bubbles of up to 40 feetiong. 
£11.99 ref E/9. 

FM CORDLESS MICROPHONE This unitis an FM broadcasting 
station in minature, 3 transistor transmitter with electret condenser 
mic+fet amp design resultin maximum sensitivity and broad frequency 
response. 90-105mhz, 50-1500hz, 500 foot range in open country! 
PP3 battery required. £15.00 ref 15P42A. 

MAGNETIC MARBLES They have been around for a number of 
years but still give rise to curiosity and amazement. A pack of 12isjust 
£3.99 ref GI/R20 

STETHOSCOPES A fully functioning stethoscope for all those 
intricate projects. Enables you to listen to motors, pipes, heartbeats, 
walls, insects etc. £6 ref MAR6P6. 

NICKEL PLATING KIT Proffesional electroplating kit that will 
transform rusting parts into showpieces in 3 hours! Will plate onto 
steel, iron, bronze, gunmetal, copper, welded, silver soldered or brazed 
joints. Kitincludes enough to plate 1,000 sqinches. Youwill alsoneed 
a 12v supply, a container and 2 12v light bulbs. £39.99 ref NIK39. 
Minature adjustable timers, 4 pole c/o output 3A 240v, 
HY1230S, 12vDC adjustable from 0-30 secs. £4.99 
HY1260M, 12vDC adjustable from 0-60 mins. £4.99 
HY2405S, 240v adjustable from 0-5 secs. £4.99 
HY24060m, 240v adjustable from 0-60 mins. £6.99 
BUGGING TAPE RECORDER Small voice activated recorder, 
uses micro cassette complete with headphones. £28.99 ref MAR29P 1. 
POWER SUPPLY fully cased with mains and o/p leads 17v DC 
900mA output. Bargain price £5.99 ref MAG6P9 

9v DC POWER SUPPLY Standard plugin type 150ma 9v DC with 
lead and DC power plug. price for two is £2.99 ref AUG3P4. 
COMPOSITE VIDEO KIT. Converts composite video into sepa- 
rate H sync, V sync, and video. 12v DC. £8.00 REF: MAG8P2. 
FUTURE PC POWER SUPPLIES These are 295x135x60mm, 
4 drive connectors 1 mother board connector. 150watt, 12v fan, iec 
inlet and on/off switch. £12 Ref EF6. 

VENUS FLY TRAP KIT Grow your owncarnivorous plantwith this 
simple kit £3 ref EF34. 

6"X12" AMORPHOUS SOLAR PANEL 12v 155x310mm 
130mA. Bargain price just £5.99 ea REF MAG6P12. 

FIBRE OPTIC CABLE BUMPER PACK 10 metres for £4.99. 
ref MAG5P 13 ideal for experimenters! 30 m for £12.99 ref MAG13P1 
ROCK LIGHTS Unusual things these, two pieces of rock that glow 
when rubbed together belived to cause rainl£3 a pair Ref EF29. 

3’ by 1’ AMORPHOUS SOLAR PANELS 14.5v, 700mA 10 
watts, aluminium frame, screw terminals, £44.95 ref MAG45. 
ELECTRONKC ACCUPUNCTURE KIT Buildsintoan electronic 
version instead of needies! good to experiment with. £7 ref 7P30 
SHOCKING COIL KIT Build this litte battery operated device into 
all sorts of things, also gets worms out of the ground! £7 ref 7P36. 
FLYING PARROTS Easily assembled kit that builds a parrot that 
actually flaps its wings and flies! 50 m range £6 ref EF2. 

HIGH POWER CATAPULTS Hinged am brace for stability, 
tempered steel yoke, super strength latex power bands. Departure 
speed ofammunitionis in excess of 200 miles per hour Range ofover 
200 metres! £7.99 ref RA. 

BALLON MANUFACTURING KIT British made, small blob 
blowsinto alarge, longlasting balloon, hours offun!£3.99 ref G/E99R 
9-0-9V 4A TRANSFORMERS, chassis mount. £7 ref LOT19A. 
2.6 KILOWATT INVERTERS, Packed with batteries etc 
but as they weigh about 100kg CALLERS ONLY! £120. 
MEGA LED DISPLAYS Build your selfa clock or something with 
these mega 7 seg displays 55mm high, 38mm wide. 5 ona pcb for just 
£4.99 ref LOT16 or a bumper pack of 50 displays for just £29 ref 
LOT17. 


‘ 


CLEARANCE SECTION, MINIMUM ORDER 
£15, NO TECHNICAL DETAILS AVAILABLE, 


NO RETURNS, TRADE WELCOME. 

2000 RESISTORS ON A REEL (SAME VALUE) 89P REF BAR340 
AT LEAST 200 CAPACITORS (SAME VALUE 99P REF BAR342 
INFRA RED REMOTE CONTROLS JUST 99P REF BAR333 
CIRCUIT BREAKERS, OUR CHOICE TOCLEAR 99P REF BAR335 
MICROWAVE CONTROL PANELS TO CLEAR €2 REF BAR 329 
2 TUBES OF CHIPS(2 TYPES OUR CHOICE) 90P REF BAR305 
LOTTERY PREDICTOR MACHINE!! JUST €1.50 REF BAR313 
HELLAL/ROVER ELECTRIC H/LAMP LEVELLER€2 REF BAR311 
SINCLAIR C5 16" TYRES TO CLEAR AT JUST 75P REF BAR318 
LARGE MAINS MOTORS (NEW) TO CLEAR AT 75P REF BAR310 
MODEMS ETC FOR STRIPPING £2.50 EACH REF BAR324 
110V LARGE MOTORS (NEW) TO CLEAR AT 50P REF BAR332 
MODULATOR UNITS UNKNOWN SPEC JUST 50P REF BAR323 
GX4000 GAMES COSOLES JUST €4 REF BAR320 

SMART CASED MEMORY STORAGE DEVICE, LOADS OF BITS 
INSIDE, PCB, MOTOR, CASE ETC. BUMPER PACK OF 5 
COMPLETE UNITS TO CLEAR AT €2 50(FOR 5) REF BAR 330. 
2CORE MAINS CABLE 2M LENGTHS PACK OF 4 €1 REF BAR337 
PC USER/BASIC MANUALS, LOADS OF INFO. £1 REF BAR304 
PCB STRIPPERS TO CLEAR AT 2 FOR 99P REF BAR341 

3M 3CORE MAINS CABLE AND 13A PLUG. 60P REF BAR325 


WE BUY SURPLUS STOCK 


FOR CASH 
BUYERS DIRECT LINE 0860 425692 


FREE CATALOGUE 
100 PAGE CATALOGUE NOW 
AVAILABLE, 45P STAMP OR FREE 
ON REQUEST WITH ORDER. 
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ELECTRONICS 
PRINCIPLES 3.0 


For Windows 3.1, '95 or NT. 


If you are looking for a means of improving 
your knowledge of electronics then this is the 
software for you. 

Electronics Principles 3.0 now contains an extended range 
of fully interactive analogue and digital electronics topics, 
including the GCSE Electronics software in one package. 





Input 
impedance Zin’ 









Signal Source. Load. 





Emitter Follower Buffer. | 


Formulae. 
oe ee Current gain = 150 
Emitter Resistor = 1k 


| Zin = (150 + 1)* Re 
Input Impedance = 151k 





¢ The software is completely self-contained, explanatory text 
and calculations are laid out in additional Windows, 
enabling you to see the effect of changing component values, 
one-at-a-time within the formulae. Graphics, text and 
calculations can be ‘pasted’, in colour into text documents for 
a hard copy reference. 






Loaded Vout = 7.268V 
Load = 10k 
R2 il Load =3k19 







Rl 
10k 


ee R2 
Vout = Vin Rl + R2 
Effect of connecting 
a load across Ai2. 


ip. ~ _R2 Load 
Vout = Vin” 57s (R2 l Load) 


‘it means in parallel. 


« Analogue topics, range from simple dc current flow 
through a conductor to complex number ac arithmetic, 
including bi-polar, FET transistors and Op-Amps. Digital 
investigation, from simple logic gates to binary arithmetic 
and number conversion using counters and shift registers. 


¢ Two additional EPE publications are recommended to 
accompany the software, on which the GCSE topics are 
based. Thereby providing the most effective method of study, 
practical investigation, supported by additional reading. 









Teach-In No. 6, 'Design your own circuits.' by Mike 
Tooley £3.45 and Teach-In No. 7, 'A complete electronics 
course.' by Alan Winstanley and Keith Dye. £3.95. + £1.50 
each book for UK postage. 










"Vv" = 50V 

‘R' = 100R 
"L* = 500mH 
"C’ = 100pF 
'F’ = SOHz 
XL = 157R1 
*C = 31R82 
IR = 500mA 
IL = 318.3mA 
IC =1.571A 

i = 1.6486A 
Phase » = 68.4502° 
‘Z’ = 37R06 





XL? * XC* + A? * (XL - XCF 


Teaching Electronics? Our electronics and mathematics 
software is currently used in hundreds of UK and overseas 
schools & colleges to support GCSE, A level, BTEC, City & 
Guilds, Degree level foundation courses and a range of NVQ's 
and GNVQ's where students are required to have an 
understanding of electronics theory. “Copy to Clipboard’ 
feature enables preparation of lecture overheads in colour, 
modify or expand the text to produce your own handouts or 
study notes. | 


Output . 
Control. 1 






Data Output. 


R2 
470R 


ee 


™<" means don’t care. 


'Z" means high impedance state. 


Complete package still only £49.95 


ELECTRONICS TOOLBOX 3.0 


A Windows version of the popular Toolbox Software. 
Presents over a hundred commonly used formulae in a way 
that makes calculations — easier, thus encouraging 
experimentation in circuit design. Just select the formula, 


‘pop’ in your values and find the result. Only £19.95. 
MATHEMATICS PRINCIPLES 3.0 


An easy to use Windows package including GCSE topics, 
enabling you to study or revise in what we believe is an 
interesting and enjoyable way. There are over one hundred 
and fifty mathematics topics with interactive, full colour 
graphics, enabling a “learning through doing" approach to 
encourage experimentation. As used in many schools 


throughout the UK. Only £49.95. 


a ear eoes cnn eehaliadmmcne ar Cig: net ee ee 
EPT Educational Software, Pump House, Lockram Lane, Witham, Essex. UK. CM8 2BJ. Tel/Fax: 01376 514008. 
E-Mail Address, Sales@eptsoft.demon.co.uk Web pages http://www.octacon.co.uk/ext/ept/software. htm 
For software only add £2 per order for UK post and packing. Make cheques payable to EPT Educational Software. 
Switch, Visa and Mastercard orders accepted - please give card number and expiry date. 

OVERSEAS ORDERS: Add £2.50 postage for countries in the EEC. Outside EEC add £3.50 for airmail postage. 
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T ELECTRONICS 


The essential 
reference work 


@ Easy-to-use format 

@ Clear and simple layout 

@ Comprehensive subject range 
@ Regular Supplements 

ij, © Sturdy ring-binder 

Y) @ Projects to build 

F © Components checklists 

@ Extensive data tables 

@ Detailed supply information 
@ Ready-to-transfer PCBs 









ORDER NOW 
and geta 


FREE SUPPLEMENT 


p 
30 DAY MONEY BACK 





The revised edition of The Modern Electronics 
Base Manual contains practical, easy-to-follow 
information on the following subjects: 


BASIC PRINCIPLES: Symbols, components and their 
characteristics, active and passive component circuits, power 
supplies, acoustics and electroacoustics, the workshop, 
principles of metrology, measuring instruments, digital 
electronics, analogue electronics, physics for electronics. 


_ CIRCUITS TO BUILD: From basic principles to circuit-building, 
The Modern Electronics Manual and its Supplements describe 
how to assemble radios, loudspeakers, amplifiers, car projects, 
computer interfaces, measuring instruments, workshop 
equipment, security systems, etc. 


FRAT PRTG uarantee PDIT ITT IMI IGG IIS 
lm, 


Our 30 day money back guarantee gives you complete peace 5 
of mind. If you are not entirely happy with the Manual, for 4¢ 
whatever reason, simply return it to us in good condition within ? 
30 days and we will make a full refund of your payment — no 
small print and no questions asked. 9 

(Overseas buyers do have to pay the postage charge) 4 
I SSSI TTS SATII ITI ITT TT TTT STATI NT IN 


5 
2 


BON 


& 


GEEEEGECEOGLREOENG 


& 


F 
i 
: 


PLEASE 


plus a FREE SUPPLEMENT. 


— days for a full refund. 
£ 


§ 
g FULL NAME 


, (PLEASE PRINT) 


B ADDRESS.......ccssccscccsasssccnsecssccccocescessasadudegevcrtbailegheesvaresedoarsnneneces 


OE . SIGNATURE. aseinccccsscesessceestsanccsnscyuiisdeageervgualapnasdavetpccebsacnsintssegees 
8 


a [| I enclose cheque/PO payabie to Wimborne Publishing Ltd. 
5 . 


i [_] Please charge my Visa/Mastercard/Access 
8 


ee Re aia ss cscs bntvanecvdnasepacnanceucadeteteedvsreurnes Card Ex. Date .. 


g | enclose payment of £45.45. | shall also receive the appropriate supplements 
g several times a year. These are billed separately and can be discontinued at any 
§ time. Should | decide not to keep the Manual | will return it to you within 30 


U.S.A. & CANADA SURFACE MAIL £25, AIRMAIL £32 
pbetaia FAR EAST & AUSTRALIA SURFACE MAIL £31, AIR MAIL £33 
REST OF WORLD SURFACE MAIL £25, AIR MAIL £44 


@ Detailed assembly instructions 
@ Professionally written 


lus our 
GUARANTEE 


ESSENTIAL DATA: Extensive tables on diodes, transistors, 
thyristors and triacs, digital and linear i.c.s, microprocessors. 
The Manual also has an extensive Glossary, and covers 
Safety, Specialist Vocabulary with Abbreviations and 
Suppliers. The most comprehensive reference work ever 
produced at a price you can afford, the revised edition of 
THE MODERN ELECTRONICS MANUAL provides you with 
all the essential information you need. 


OVER 1,000 A4 loose leaf pages in a sturdy ring binder all for 
just £39.95 plus £5.50 post and packing. Regular Supplements 
continuously extend the Manual with new material, each 
Supplement contains approximately 160 pages of information. 
These are sent about five times a year and cost £23.50 plus 
£2.50 p&p. You can of course return any Supplement (within 10 
days) or cancel the Supplements at any time. 


Wimborne Publishing Ltd., Dept. Y8 
Allen House, East Borough, 
Wimborne, 

Dorset BH21 1PF 

Tel: 01202 881749 Fax: 01202 841692 


ORDER FORM 


Simply complete and return the order form with 
your payment to the following address: 
Wimborne Publishing Ltd, Dept. Y8 
Allen House, East Borough, Wimborne, 
Dorset BH21 1PF 























OVERSEAS ORDERS: Aji overseas orders must be 
prepaid and are supplied under a money-back guarantee of satis- 
faction. If you are not entirely happy with the Manual retum it 
within a month for a refund of the purchase price (you do have to 
pay the overseas postage). SEND £39.95 PLUS THE POSTAGE 
SHOWN BELOW: 

EIRE, SCOTTISH HIGHLANDS and UK ISLANDS 
EUROPE (E.E.C. Countries) 
EUROPE (non E.E.C.) 


£11 
AIR MAIL ONLY £20 
SURFACE MAIL £20, AIR MAIL £26 


Note surface mail can take over 10 weeks to some parts of the 
world. Each manual weighs about 4kg including the free supplement 
when packed. 


All payments must be made in £'s Sterling payable to Wimbome 
Publishing Ltd. W/e accept Mastercard (Access) and Visa credit cards. 


send me THE MODERN ELECTRONICS MANUAL 


Everyday Practical Electronics, July 1996 


135 Hunter Street 
Burton-on-Trent 
Staffs. DE14 2ST 





ELE C i 2 ONG 


C$ L Ep 





Tel 01283 565435 Fax 546932 


- All Prices 
_ include V.A.T. 
Add £3.00 per 


EE170 Order p &p 





MAIL ORDER ONLY @ CALLERS BY APPOINTMENT 





EPE MICROCONTROLLER! WINDICATOR 
PI. TREASURE HUNTER! 
The latest MAGENTA DESIGN - highly 
stable & sensitive - with MC control ! 
I of all timing functions and advanced 
I pulse separation techniques. 
I @ New circuit design 1994 
I @ High stability 
I = drift cancelling 
I @ Easy to build 
‘4g &use 
1 @ No ground 
1 effect, works 
inseawater 4 
p @ Detects gold, 
silver, ferrous & 
non-ferrous 
—_ metals 
y @ Efficient quartz controlled 
microcontroller pulse generation. 


head. Mainspower unit £5.99 extra. 


BUCCANEER I.B. 
METAL DETECTOR 


An Induction Balance (I.B.) detector with 
audible output. Providing good 
sensititivy and easy construction. 
COMPLETE KIT — INCLUDES ALL 
HARDWARE, HANDLE, SEARCH 
HEAD, PCB etc. 

CIRCUIT REJECTS IRON 

WHILST PICKING UP GOLD, 
SILVER, COPPER etc. 

A SOLID RELIABLE DESIGN. 












A novel wind speed indicator with LED read-out. Kit comes I An innovative and exciting 
i complete with sensor cups, and weatherproof sensing 4 project. Wave the wand through 


up to 16 digits long. Comes pre-loaded 
KIT 856 Seeeeeeeeeeseeeeeeeeeeeeeee eee eee eee eee eee £28. 00 i with “MER Y XM Pare: Kit includes 





ET 7 TGs iis tie peak cue slat ihasenercscncteive aveasaee £54.99 
1000V & 500V INSULATION 


Petite 


SPACEWRITER ee. 







the air and your message appears. 
Programmable to hold any message 


§ PCB, all components & tube + 
i instructions for message loading. 


KIT 849 
12V EPROM ERASER 


A safe low cost eraser for up to 4 EPROMS at a time 
in less than 20 minutes. Operates from a 12V supply 
(400mA). Used extensively for mobile work - up- 
dating equipment in the field etc. Also in educa- 
tional situations where mains supplies are not al- 
lowed. Safety interlock prevents contact with UV. 


A, ere £28.51 


MOSFET 25V 2.5A 
POWER SUPPLY 


High performance design has made this one of 
our classic.kits. Two panel meters indicate Volts 
and Amps. Variable from 0-25 Volts and current 
limit control from 0-2-5A. Rugged power MOS- 
FET output stage. Toroidal mains transformer. 


,@ fhe headphones &all =p Ge ue Sie dew Fr saat Si. Se ee £56.82 
uper ign. u 
KIT 847 £63.95 output, efficient circuit. Dual- INSULATION TESTER 
fs sis at uae sc aes eer a cas Ge scale meter, compact case. A reliable and neat electronic tester which checks 


DIGITAL LCD THERMOSTAT ee eens: 
A versatile thermostat using a thermistor probe 
and having an l.c.d. display. MIN/MAX memories, 
—10 to 110 degrees celsius, or can be set to 
read in Fahrenheit. Individually settable upper and 
lower switching temperatures allow close control, 
or alternatively allow a wide ‘dead band’ to be set 
which can result in substantial energy savings when 
used with domestic hot water systems. Ideal for 
greenhouse ventilation or heating control, aquaria, 
home brewing, etc. Mains powered, 10A SPCO 
relay output. Punched and printed case. 





components. 


MOSFET Mkil VARIABLE BENCH 
POWER SUPPLY 0-25V 2:5A. 


Based on our Mkl design and 
preserving all the features, 


KIT 841 eeeeesessssssecessseneeen £29.95 but now with switching 
PORTABLE ULTRASONIC pre-regulator for much higher 
PEsT SCARER efficiency. Panel meters indi- 


A powerful 23kHz ultrasound generator in a com- cate Volts and Amps. Fully 

pact hand-held case. MOSFET output drives a variable down to zero. 

special sealed transducer with intense pulses via Toroidal mains transformer. 

a special tuned transformer. Sweeping frequency me 

output is designed to give maximum output with- Kit includes punched and 
printed case and all parts. As 


out any special setting up. 
featured in April 1994 EPE. An 


it $2 £2 oe ica ae : 
DIGITAL CAPACITANCE KIT 845 £64.95 “ 
METER 


A really professional looking project. Kit is sup- 
plied with a punched and printed front panel, 
case, p.c.b. and all components. Quartz con- 
trolled accuracy of 1%. Large clear 5 digit display 
and high speed operation. Ideal for beginners — 
as the pF, hF and pF ranges give clear un- 
ambiguous read out of marked and unmarked 
capacitors from a few pF up to thousands of pF. 


MAE, cc ere rere £39.95 
ACOUSTIC PROBE 


A very popular project which picks up vibrations 
by means of a contact probe and passes them on 


ULTRASONIC PEsT SCARER 


Keep pets/pests away from newly 
sown areas, fruit, vegetable and 
flower beds, children’s play areas, 
patios etc. This project produces 
intense pulses of ultrasound 
which deter visiting animals. 


@ KIT INCLUDES ALL 
COMPONENTS, PCB & CASE 
@ EFFICIENT 100V 


R 
A 


PEsT 


U 
3 
C 
SCARER ¢ 


212 § 
Sade, ®, 
N 
C 


to a pair of headphones or an amplifier. Sounds TRANSDUCER OUTPUT @ UP TO 4 METRES SILVER, COPPER ETC. 
f ‘ hes, d h II 

through walls can be amplified and heard clearly. @ COMPLETELY INAUDIBLE | RANGE @ 190mm SEARCH COIL 
aun instrument engineers, and TO HUMANS @ LOW CURRENT DRAIN @ NO ‘GROUND EFFECT’ 
AE. | ee eee EN Ae EY BRT Biagio cnc vidananccenavnnsncieiessiglpeaas £14.81 KIT 815 


DIO) => 4 ad nt Ol CO) Ci [Om BD] = 01 0) PB) 5 







DOLBY SURROUND | 


Logic 


Experience the delight of SURROUND SOUND in your own 
home. This project brings full Genuine PRO-LOGIC surround 
sound to you at a fantastic price. The circuit meets all *Dolby 


PRO 
specifications, with “Stereo”, “3-Stereo” and “Surround Sound” selections. Exactly as 


Besnrniee 1.508 2oenn: For minimum cost the “Short Form Kit” is ideal. This is complete 


except for the case and power transformer. It includes the switches, 
sockets, and pots, and is ideal for building into a custom set-up with 
pre-amp and power-amp modules, where power is available. 
ee ' The alternative “Full Kit” gives the best value option. With a printed 
front panel, punched rear panel, power transformer and mains lead and black brushed 
aluminium knobs. This kit produces a complete stand-alone decoder that can be used with an 


y 
audio. Short Form KIT, Kit Ref: 858 £99.00 
*DOLBY and the double D symbolare trademarks. Kit with case and transformer, Kit Ref: 869 £124.99 


PPEPCERECL ETI TAA 
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Kit includes wound coil, cut-out 
case, meter scale, PCB & ALL 


18 See eee £32.95 









insulation resistance of wiring and appliances 
etc., at 500 Volts. The unit is battery powered, 
simple and safe to operate. Leakage resistance of 
up to 100 Megohms can be read easily. A very 
popular college project. 


ik eee eC ee £22.37 
DIGITAL COMBINATION LOCK . 


Digital lock with 12 key keypad. Entering a four 
digit code operates a 250V 16A relay. A special 
anti-tamper circuit permits the relay board to be 
mounted remotely. Ideal car immobiliser, operates 
from 12V. Drilled case, brushed aluminium keypad. 


Ba iki lucedvecicinagiseadon £19.86 


E.E. TREASURE HUNTER _ 
RI. METAL DETECTOR 
MKI 

Magenta’s highly 
developed & 
acclaimed design. 
Quartz crystal 
controlled circuit 
MOSFET coil drive. 
D.C. coupled 
amplification. 
Full kit includes 














PCB, handle 
‘ , @ KIT INC. 
raed coil. HEADPHONES 
@ EFFICIENT 
a CMOS DESIGN 
@ POWERFUL COIL 
DRIVE 


NON-FERROUS METAL - GOLD, 


DC Motor/Gearboxes 


Our Popular and Versatile DC motor/Gearbox 
sets. Ideal for Models, Robots, Buggies 


etc. 1-5 to 4-5V Multi ratio gearbox 
gives wide range of speeds. 
LARGE TYPE — MGL £6.95 A 
SMALL — MGS — £4.77 





Stepping Motors 


MD38...Mini 48 step...£8.65 
MD35...Std 48 step...£12.98 * 
MD200...200 step...£16.80 
MD24...Large 200 step...£22.95 









Everyday Practical Electronics, August 1996 


PIC 16C84 
DISPLAY 














PIC “TRAINING SYSTEM PIC 


ITH OPERATING 




























YOUR KEY cr. BR pat wewonc | DRIVER 
TQ ANOTHER i VAT | USES PIC16C84 to 
NEW AGE OF + £3.00p4p | drive a 2 LINE x 16 
ELECTRONICS RUNS ~ RUNS WITH any FC LCD Display. 
PICs ae eae used (12V at 200mA) + alee dyed Hideki Alas 
more and more because agenta. Supplied wi 
they allow complicated jobs _£8.99 industry standard 2 line x 16 
siete neal a Bpate chip. w’ PC LEADS idles ad ey, Hs eae 
e work is done by programming. . components, an re 
One PIC replaces a board full of ICs. way_£6.00 include in your own programs. 
Saving time, space, power, and MONEY. 25.WAY £7.00 | Full display data and program 








service code is upplied. Ideal 
development base for meters, 
terminals, calculators, 
counters, timers etc. Just 
waiting for your application. 


KIT Ref. 860......... £17.99 

















HOW DO |! START WITH PICs? 
STEP 1 - Buy the PIC-DATS 
Development & Training System 
STEP 2 - Follow May & June ‘95 EPE 
Series — showing how to program 
for practical applications 
STEP 3 - Start writing and testing 
your own programs 


SIMPLE PIC16C84 “Say, ) 
PROGRAMMER us > 


Based on the design in February ‘96 EPE. 
Magenta have made a proper PCB for this 
circuit and a full kit of parts. 

The PCB eliminates the risk of layout errors. 
Additional contact points are provided to allow 
connection to RA and unused RB pins when 
testing programs. 

Kit includes 1 — PIC16C84 chip, lead, connector 
and all software. 





PIC PROJECT - LIGHT CONTROLLER 
DEVELOPMENT SYSTEM (NO SOFTWARE) 

A real-world application for a PIC microchip. This project can be 
made to do just what you chose by writing your own software. It 
can be programmed to work as a 4-Channel Light Chaser or a 
simple controller for domestic lighting. Zero volt crossing signal is 
provided and there is a 4x3 matrix keypad. (Less case). 


Fi ce viscccsccccncegnetsushavscesdonnnessss 





6800 DEVELOPMENT AND 
TRAINING SYSTEM 

Never before at this price! Our own 68000 

board kit. Used all over the world in 

schools and universities. Double Eurocard | 

PCB with RAM, ROM, and |/O. Full featured 

MONITOR and LINE BY LINE ASSEMBLER 

ON BOARD. Just needs power, and a serial 

link to your PC. Supplied with full data and 

applications course. Use to 

learn, or as a stand-alone 

computer board. 


£55.00! 


Kit Ref 601 




















BAT 
DETECTOR 


Programmer Kit — with software disk, lead, 
connector and PIC16C84 chip, including PCB. 


Power Supply Unit 12V-14V................. 


Extra PICI6C84 Chinsucic. aici... ecececcns 
KIT HIGHLIGHT 


We have noticed a number of customers buying the PIC 16C84 
Programmer and Kit 855. This is an ideal combination. Kit 855 
allows Mains Power to be controlled safely using a PIC16C84. 
Experiment with chaser patterns and dimming using phase control. 
Special kit with all components and blank PIC16C84 and reprints. 

Kit BSB 1G BA iv tenes vk csavaiy ccnseeehaag ee Cet eee ican vavuswlavieres £39.95 


An excellent circuit which ners 
reduces ultrasound frequencies oa 
between 20 and 100 kHz to the normal 
(human) audible range. Operating rather 
like a radio receiver the circuit allows the 
listener to tune-in to the ultrasonic 
frequencies of interest. Listening to Bats 
is fascinating, and it is possible to 
identify various different types using this 
project. Other uses have been found in 
industry for vibration monitoring etc. 


KIT 814 














Mini-Lab & Micro Lab 
Electronics Teach-In 7 


As featured in EPE and now published as Teach-In 7. All parts 
are supplied by Magenta. Teach-/n 7 is £3.95 from us or EPE 
Full Mini Lab Kit - £119.95 — Power supply extra — £22.55 
Full Micro Lab Kit — £155.95 Built Micro Lab — £189.95 


GENT. 





Tel: 01283 565435 Fax: 01283 546932 All prices include VAT. Add £3.00 p&p. 
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AD847JN £5.71 | TBA800 £0.70 BY133 £0.10 ACI88 £048  BC348B £0.14 BFI80 £0.31 
AD9696KN £7.73. TBA810S £0.64 OA47 £0.28 ACYI7 £3.84  BC357 £0.25 BFI82 £0.31 
ADEL2020AN £5.06 TBA820M £0.39 OA90 £0.07 ADI49 £1.67. ~BC393_~—s £0.73. -—s BFI85 ~—s- £0.58 
ADM222AH_ £3.55 TDAI024 £1.49 OA9I £0.10 ADI61 £0.92  BC4I4C £0.13 BFI94 £031 
ADM232AAN £3.55  TDAII70S © £2.48 OA200 £0.56 ADI62 £0.92  BC44I £0.40 BFI94B £0.19 
ADM485JN £2.97 TDA2002 £1.04 OA202 £0.29 BCIO7 £0.16  BC46I £0.40 BFI95 — £0.19 
ADM690AN_ £5.13. =TDA2004 £3.11 Zeners 2.7 to 33V BCI07B £0.17 BC463 £0.29 BF244 _— £0.35 
ADM69IAN £6.48 TDA2030 £1.18 400mW £0.08 BCIO8 £0.14  BC478 £0.32 BF244B £0.40 
ADM695AN_ £6.48 TDA2050V £3.98 1.3W £0.14 BCIO8A £0.14  BC479 £0.32. BF244C — £0.35 
ADM699AN_ £3.58 ~~ TEASI15 £3.11 Bridge Rectifiers BCI08C £0.16 BC490 £0.24 BF257 £0.33 
AMPO4FP —_ £10.94. TLO6ICP £0.35 W005 T.5A SOV £0.19 BCIO9 £0.17  BCS5I6 £0.22 BF259 £0.33 
BUFO4GP ~—s-- £8.56 ~—s TLO62CP £0.60 WC" 1.5A 200V £0.20 BCIO9C £0.19  BCS5I7 £0.20 BF337 £0.40 
CA74ICE — £0.26 ~—- TLO64CN £0.72 W04 1.5A 400V £0.22 BCII4 £0.41 BC527 —s- £0.20 ~—- BF355. —s«£0.38 
CA747CE —- £0.39 ~—s TLO7ICP £0.48 W06 1.5A 600V£0.22 BCIIS £041 BC528 £0.20 BF423 £0.13 
CA3046 £0.37. TLO72CP £0.50 WO08 1.5A 800V£0.27 BCII6 £041 BC537_—- £0.20 — BF 451 £0.19 
CA3059 £1.16 TLO74CN £0.50 WOI01.5A IkV £0.24 BCII8 £041 BC546B £0.08 BF459 — £0.33 
CA3080E £0.73  TLO8I £0.33 BR32 3A 200V £0.36 BCI32 £036 BC546C £0.08 BF469 £0.36 
CA3130E £0.98  TLO82CP £0.54 BR34 3A 400V £0.40 BCI34 £036 BC547B £0.09 BFX29 £0.29 
CA3140E £0.51  TLO84CN £0.50 BR36 3A 600V £0.33 BCI35 £0.36 BC547C £0.09 BFX84 = £031 
CA3189E £1.22 TL494CN £1.49 BR62 6A 200V £0.70 BCI40 £0.25 BC548C £0.08 BFX85 £0.32 
CA3240E £1.12 TL770S5ACP £1.62 BR68 6A 800V £0.59 BCI41 £0.27  BCS49C £0.10 BFYS50 £0.30 
DG211CJ £158 TLC271 £0.54 1004 10A 400V £1.39 BCI42 £0.31 BC5S0C £0.10 BFYSI — £0.25 
DG212CJ £455 > TLC272 £0.88 2502 25A 200V £1.68 BCI43 £034 BCS56A £0.08 BFYS2 £0.28 
DG4! 1D) £3.1 | TMPOIFP £5.60 2506 25A 600V £1.80 BCI49 £0.21 BC557B £0.08 BSI07 — £0.21 
4000 Series 74HC Series 5 ristors BCIS4 £0.36 BCS557C £0.08 BSI70 £0.23 
bidet £5 megs «£023 EL20200CN £4.99 ULN2004A £0.48 POIWZAA £0.30 BCI57. «£0.12. -—« BCS88C.-£008 — BSWO6 £1.35 
4000 £0.17 £0. 541851 £0.24 EL2030CN = £5.67 ULN2608 £1.20 TICI06D £0.36 BCIS9 £0.17  BCS559C £0.08  BUI26 ~~ £1.32 
4001 £0.18 74HCO2 £0.21 FAASsl Ehee — ICL7106 £2.80 ULN2803 £0.90 TICI16D £0.66 BCI60 £0.28  BCS60A £0.09 BU205 £141 
4002 £0.17 74HCO3 £0.21 2h -el2  fy3y ~—«ICL7611DCPA £1.06 — ZN409CE £1.89 TICI26D £0.77 BCI70 £0.16 BCS560B £0.09 BU208A_ £1.24 
4006 £0.40 MAHCO4 £0.18 viregs 0°30. «ICL 762 £1.70  ZN414Z £1.16 Triacs BCI70B £0.16 BC637 £0.21 BU326A_ £1.40 
4007 £0.18 74HCO8 £0.21 TALSTS £0.30 1CL8038 £5.25 ZN416E £1.99 ZOIOSDA £042 BCI7I = £0.11 BC638 = £0.21 += BUSOO ~—‘£:1.54 
4008 £0.23 T4HC10 S016 cat toa) | KCM7555 £0.36 ZNI034E £3.11 TIC206D £0.65 BCI7IB £0.16  BC639 = £0.21 +~=BUSO8A £0.98 
4009 £0.19 74HCI1 £0.20 54885 £0°35 ICM7556 £0.98 EPROM?’s TIC226D £0.73 BC172 £0.13 BC640 £0.21 BUSO8D_ £1.44 
4010 £0.23 74HC14 £0.22 TALS8S £0.35 Li6sv £2.63 2716 £4.61 BTA08-600B £0.99  BCI72B £0.13 BCY70 £0.22 BUS26 ~~ £1.74 
4011 £0.20 74HC20 £0.28 741890 £048  -272M £1.89 2732 £4.84 TIC236D_ _ £0.96 BC177 £0.18 BCY71 £0.20 BU806 ~~ £1.06 
4012 E016 TANCE: EO bareer tos. be? £6.37 2764-25 £4.20 Diac, Si. Switch BCI78 ~=£0.18  BCY72 £0.20 BUTIIA_ £1.30 
4013 £0.19 74HC30 £0.22 541893. £043 L298 £6.99  27C64-25 £3.44 DB3, 32V £0.20 BC179 £0.18 BDI24P £6.86 BUTIIAF £1.30 
4014 £0.30 74HC32 £0.21 548107 £023.  LF347N £0.46 27C010 £5.74. BRY39 _ £1.30 BCI79A £0.17 BD135 £0.21 BUX84 ~— £0.78 
4015 £0.24. 74HC42 £0.25 TALSIO7 £0.23 LF3SIN £0.43 27128-20 £4.08 Transistors BCI82.— £0.11 BDI36 = £0.21 ~—sIRF540~— £1.60 
4016 £0.30 74HC73 £0.40 s4L8112 £094  LF353N £0.42 27C128-20 £4.08 2NI613 = £0.31 BCI82A £0.11 BDI37 = £0.23. —sIRF740 £1.80 
4017 £0.31 74HC74 = £0.23 >ATS8113. £01 LF356 £0.84  27256-20 £4.85 2NI711 £0.26 BCI82B £0.12 BDI38 £0.22. +=MJ2501 ~— £1.60 
4018 £0.27 AT) EOD aaTSila 8001  LMBOIA £0.25  27C256-20 £3.68 +=2N1893 £0.29 BCI82L_ £0.08  BDI39 £0.26 MJ3001_— £1.80 
4019 £0.48 74HC76 = £0.20 5408122 £031 LM308N £0.58  27C512 £3.42 2N2218A £0.28 BC182LB £0.08 BDI40—s- £0.25. MJIIOIS = £2.11 
4020 £0.31 TAHC85 £0.24 3408123 £03)  \-LMBIIN-8 £032 RAM 2N2219A = £0.25 BCI83 £0.08 +  BDIS50C £0.82 MIJII0I6 £2.56 
4021 £0.31 74HC86 £0.22 mAL8195 £027 -LM318 £0.98 4164-15 £1.78 2N2222A_ £0.18 BCI83L £0.08 BD165 £0.42 MJE340 £0.40 
4022 £0.32 74HC107 £0.40 T7ESIs) £035 LMBI9N-14 £0.96 6116-10 £1.53 2N2646 £1.12 BC1I83LB £0.08  BDI66 £0.35 MJE350 £0.48 
4023 £0.16. 74HC123 £0.33) e159 £02] L324 £0.30 6264-10 £3.16 2N2904A = £0.25 BCI84_ £0.08 + ~=BDI87 ~—- £0.39 += MPSA0S_— £0.14 
4024 £0.32 J4HC125 £0.24 veers 036. LM335Z £1.52 41256-10 = £2.80 2N2905A_ £0.25 BCI84L £0.08 BD201 £0.40 MPSA06 £0.12 
4025 80S ee eee cateite: ego ..LM339N £0.24  62256-10 £5.30 2N2907 = £0.20 BC186_ = £0.33. = BD202.—s £0.40. += MPSAI3_— £0.12 
4026 £0.78 74HCI32 £0.37 reise £040. _LM348N £0.31  511000-8 £8.54 2N2907A_ £0.20 BC204C £0.72 BD203 £0.40 MPSA42_ £0.17 
4027 £0.25 74HC133 £0.29 5408139 £0.25  LM358N £0.27 514256- £6.88 2N2926 £0.16 BC206B £0.72 BD204 £0.40 MRF475_ £7.28 
4028 £0.34 74HCI38. £0.25 Toei fos6-LM377 £2.57. A/D Converters 2N3053 £0.27 BC207B_ £0.74 BD222 £0.58 TIP29C £0.31 
4029 £0.40 T4HC139 £0.31 0 ree €13e -LEM380N-14 £1.12. Data Acquisition 2N3054 £0.85 BC208 £0.72  BD225 £0.42 TIP30C £0.31 
4030 £0.17 74HCIS! £0.33 Ti eiag £064. LM381N £2.64 AD420AN- £25.38 2N3055 = £0.58 BC209A £0.72 BD232 ~=©£0.50 + TIP3IC £0.41 
403 | £0.70 74HC153 £0.27 eis, £005. LM386 £0.79  ADSS57JN £8.75 2N3439 £0.62 BC212 £0.08  BD237 =£0.32 =TIP32C__— £0.41 
4033 £0.56 ANC IS E8S  aatsist. £006: LM392N £0.79 ADS74AJN £18.48 2N3440 — £0.50 BC212L_ £0.08 BD238 £044 TIP33C £0.72 
4034 £1.24 T4HCIS7 £0.00 oreisa £0790 _LM393N £0.21 AD767JN £20.88 2N3702 — £0.09 BC212LB £0.08  BD240C £0.37 TIP4IA £0.48 
4035 £0.31 JAHCIS8 £0.23 a eise £025 LM709T £0.79 AD775JN_ £18.48 2N3703 £0.10 BC213_ £0.08 +  BD243B £0.50 TIP42C £0.52 
4040 £0.38 74HC160 £0.64 7 4ESi36. €0g LMR £1.04 AD7226KN £25.69 2N3704 — £0.10 BC213B £0.08 BD244A £0.53.‘ TIP47 £0.48 
4041 £0.31 74HCI6l £0.28 see iso £090 «© LM748CN-8 «£0.37 9 AD7528JN £8.63 = 2N3705 £0.10 BC213LC £0.08 BD244C £0.53 _~—s TIP48 £0.62 
4042 £0.22 74HC162 £0.45 a eisg £00]  (-LMS79CP = £3.38 «= AD7S45AKN£14.04  2N3706 £0.10 BC214 £0.08  BD245C £1.18  TIPSO £0.53 
4043 £0.28 J4HCI63 £0.27 see) 6 f04g | LM1458 £0.37. AD758IJN £25.80 2N3771 — £1.44. BC214L £0.08 BD246 = £1.18 = TIPI21 ~=—-_- £0.48 
4044 £0.35 74HC164 £035 Freie, £039. LMI88l £3.92 AD7828KN £20.33 2N3772 = £1.51 BC225. — £0.15 BD246C £1.18  TIPI22 £0.48 
4046 £0.52 TAHCI6S £0.35 orsie2 £0.44. LM2917N8_—s £3.10» AD7845JN_ £14.04 2N3773 — £1.70 BC237B £0.09 BD283 £0.61 TIPI25 £0.46 
4047 £0.48 TAHCI73 £0.38 a 8i63 £032 -LM3900N — £0.72 ICL7IO9CPL £7.75 2N3819 £0.33 BC238B £0.09  BD284 £0.61 TIPI27 ~~ £0.40 
4048 £0.28 JAHCITA £0.27 a eies £024.  (-LM3909N = £1.76 TLCS49IP_ £3.51 = 2N3820 £0.66 BC238C £0.09 BD400  ~=£0.79 ~—‘TIPI32.~—s- £0.46 
4049 £0.22, 74HC175 £0.35 Trees foag  LM39I1 £2.56 ZN42S5E £5.94 2N3904 = £0.10 BC239C £0.10 BD441 £0.41 TIPI37 £0.56 
4050 £0.26 TAHC192 £0.72 Sin0 £039. LM3914 £2.30  ZN426E — £3.13, 2N3905 £0.10 BC250A £0.15 BD442 = £0.37 TIPI42 ~— £1.08 
4051 £0.43 74HC195 £0.32 - vei, £094. LM3915 £2.70 ZN427E £8.78  2N3906 = £0.10 BC251 £0.13 BD5S34.-—s £0.47.—s TIPI47_— £1.12 
4052 £0.32 74HC240 £0.37 rsiz4. £004 LM13600 £1.66 ZN428E £5.94  2N4036 = £0.34 BC252.— £0.13 BD535  ~—- £0.50 ~—s TIP2955_—- £0.97 
4053 £0.40 TAHC24l £0.37 oar ei7s £0.04. LMC660CN £2.16 ZN439E8 = £7.13 2N5245 £0.80 BC261B £0.30 BDS536 £0.65 —- TIP3055_— £0.63 
4054 £0.56 74HC243 £0.48 Thee F069 LMC6032IN. £1.55  ZN448E £7.02 2N5296 = £0.57 BC262B = £0.24 BDS581 £0.62 VNIOKM £0.48 
4055 £0.34 TAHC244 £0.42 aarsi9] £024 LMC6042IN° £1.82 Voltage 2N5321 £0.57 BC267B £0.30 BDS597 £0.92 _ZTX300 ‘£0.16 
4060 £0.48 74HC245 £0.06 air eigo £0.60 - LP3IIN £0.74 Regulators 2N5322 — £0.57 BC307._—s- £0.10 +=» BD646~— £0.52. ZTX500 ~—- £0.16 
4063 £0.29  TAHC251 £0.25 718193 £04. «-LP324N £0.67 7805 £0.44 2N5401 = £0.11 BC308 £0.10  BD648 ~~ £0.52 
4066 £0.22 74HC253 £0.25 17-8103 £54 ~—«LP339N £0.73 7808 £0.50 2N5551 £0.11 BC319C £0.13.  BD650 ~— £0.53 
4067 £2.20 J4HC257 £0.25 irei9g £094 MAX202CPE £2.97 7812 £0.38 2N6107 = £0.60 BC327__—- £0.10 += BD707_—s £0.42 PA Pah 2 
4068 £0.16 74HC259 £0.57 sareign £94 + MAX208CNG £6.99 7815 £0.38 2N6491 = £1.58 BC327-16 £0.10 BD708 £1.04 ANS ATE 
4069 £0.20 74HC273 £0.35 TALSIAT £0.28 — MAX220CPE £5.06 7905 £0.40 2SB548 —- £0.30 BC328 £0.10 BD807 — £0.80 SESP 
4070 £0.26 T4HC299 £0.66 7118940 £032  MAX222CPE £5.06 7912 £0.30 2SDI730 £1.44 BC328-16 £0.10 BDX32_ £1.78 yi 
4071 £0.22 74HC356 £0.45 MAX232CPE £2.16 7915 £0.38 ACI26 £0.44 BC337_—- £0.10 + ~=_BDX33C_— £0.49 entire 
4072 £0.17 74HC365 £0.34 74LS241 £0.32 7924 £0.38 ACI27 — £0.50 MAY alY 
: 74LS242 £0.32 MAX238CNG £6.88 BC337-25 £0.12 BDX34C £0.50 wo va 
4073 £0.17 74HC367 £0.25 7h -eo0e £039 4 MAX242CPE £5.51  78L05 £0.26 ACI28 — £0.40 BC338 £0.10 = _BDX53C_ £0.47 Nyrde* 
4075 £0.17  T4HC368 £0.25 1544 £0.32  MAXO63IACP £4.99 — 78L08 £0.23 ACI87 — £0.48 BC338-25 £0.10 | BDX54C £0.50 
4076 £0.30 74HC373 £0.35 5408245 £060 MAX635ACP £4.99  78L12 £0.23 : 7 : : : : 
4077 £0.28 74HC374 £0.40 5418947 £032 MC 1488 £0.39 7T8L15 £0.24 Electrolytic Radial Capacitors Electrolytic Axial Capacitors 
4078 £0.20 74HC390 £0.52  7ALS247 £0.32 Mic 14g9 £0.39 78124 £059 ee ee pF lov 25v 63v_ 1 00v 
Se Oe nein fae aoe) 4054, ieoa02 rey aed Se £028 a oe B08 905 4; 22mm BOIS £040 
4082 £0.21 74HC423 £0.37 7ALS257 £0.24 = Mic3340p == £1.60 79L12 EOB3 6 es Sr EOS Sm ce i. 2a 
4085 £0.28 74HC553 £0.42 7418258 £0.24 Macassep = £0.36. T9LIS £0.28 Sree Pe ao og Bae ee too = £0.10 £0.10 
4089 £0.55 74HC364 £0.48 74 ; MV60IDP «£2.97. ADM666AN_ £3.44 10 £0.05 £0.05 £0.05 £0.05 £0.09 22. --- — £0.12 £0.13 £0.17 
4093 £0.22 74HC573 £0.43 14.8279 £0.25 NES3| £1.47 L200CV £124 22 £0.05 £0.05 £0.05 £0.07 £0.11 47 £0.10 £0.11 £0.16 £0.20 
4094 £0.31 74HC574 £0.45 Lee th ile NES55N £0.25 L296 £8.13 33 £0.05 --- £0.05. --- oe 100 £0.10 £0.14 £0.21 --- 
4095 £0.56 74HC640 £0.73 NESSGN £0.36 L387A £3.24 47 £0.05 £0.05 £0.07 £0.10 £0.19 220 £0.13 £0.18 £0.42 --- 
4097 £120 74HC688 £0.64  74LS368 £0.21  ypooe £184 LM2940CT £230 100 £0.06 £0.06 £0.10 £0.13 £0.26 470 £0.21 £0.24 £0.69 --- 
4098 £0.48 74HC4002 £0.31 74LS373 £0.33 NESeeN £090  LM317T £0.58 220 £0.08 £0.09 £0.13 £0.25 --- 1000 £0.33 £0.40 £1.08 --- 
4099 £0.38 74HC4017 £0.64 crate ee NE567N £039 LM323K £2.84 330 £0.09 --- £0.19 -- ~ --- 2200 £0.52 £0.64 --- --- 
4502 £0.38 74HC4020 £0.36 ; NES7IN £247 LM334Z £1.35 470 £0.12 £0.17 £0.24 £0.33 --- 4700 £0.90 -- == 
4503 £0.40: 74HC4040 £0.45 74LS377 £0.32 LM338K £5.52 1000 £0.15 £0.33 £0.34 --- | --- New Range of Radial Capacitors: Sub-Miniature, 
74LS378 £0.62  NES92 pets 2200 £0.27 £0.55 £0.70 105°C & N i i 
4508 £1.40 74HC4049 £0.25 mitten anos NE5532N £0.80  LM723 £0.29 27 £0.55 £0.70 ---  — --- & Non Polarised Available Now. 
4510 £0.36 74HC4050 £0.25 ; NES534N £0.64 LP2950CZ £2.97 3300 --- £0.94 --- --- _—_---_ Also Ceramic, Polyester, Polystylene, Mylar & 
4511 £0.38 74HC4060 £0.44 | 74LS393 £0.24 OPO7CN £1.42 REFOICP £3.44 4700 £0.67 £1.05 ---_ ---_ __---_ Stacked Film and Tantalum etc. 
4512 £0.32 74HC4075 £0.27 ca aioe ues OP27CN £290 REFO2CP £4.66 Resistors 
4514 £0.77 74HC4078 £0.32 OP77GP £236  REFI2Z £1.28 %W Carbon Film 5% E12 Series 1Q-10M £0.02 Each, £0.60 per 100 4 100 of 
4515 £0.99 74HC4511 £0.64 74LS670 £0.69 = GpogGp £3.11 REFI9SGP £4.72 %4W Carbon Film 5% E12 Series 1 Q-10M £0.02 Each, £0.95 per 100 ‘ne value 
4516 £0.44 74HC4514 £0.84 pivare ereeee 04 OP97EP £2.43. REF25Z £1.24 %4W Metal Film 1% E24 Series 10Q-1M £0.04 Each, £1.72 per 100 mv 
4518 £0.44 74HC4538 £0.41 524A 04° OPII3GP £344 REFS0Z £1.22 Enclosed Presets, Horz / Vert. 100Q - 1M00.15W £0.15 Each ny ere 
4520 £0.43 74HC4543 £0.90 AD548JN £1.62 Opi 76Gp £209 TL431CP £0.45 Skeleton Presets Horz / Vert. 100Q-1M00.1W £0.11 Each | Watue(s) Required 
4521 £0.62 74LS Series pcsapee ie OPI77GP —s- £1.89. —-ZN423 £1.55 POTS 4” Shaft 25mm Dia 470Q - 2M2 Lin or Log £0.42 Each ne. 
4226 $040 FATS01 ED 14 ADSOSAD. £iaeq ORISIGR SAAN GANSIB I-89 
: : : ¢ 1o0dades . 
4528 £0.40 74LS02 £0.29 AD620AN £988 Gp>i3rp £5.20 «INDI £0.06 yer EP oN Temperature Controlled Station 
4529 £0.44 74LS03 £0.29 ADO33IN £8.95 OP275GP £2.57  IN9I6 £0.06 Save Oo AQ The new Antex 690SD temperature controlled 
4232 £032 ee ae ADO648JN £2.57 OP282GP £2.27 Paget ge : soldering station featuring Digital Readout, Dial-in Bit 
4534 £2.48 74LSOS £0.14 peo £1493 OP283GP £5.20 ~—«1N4002 £0.07 oe ~~ Sane 
4536 £1.00 74LSO7 £0.32 perched 755 OP290GP £5.40 1N4003 £0.07 Offset selection, 2 Memory settings, Lockable 
4538 £0.37 74LSO8 £0.23 GOSAP £23.98 OP295GP £4.73 1N4004 £0.07 _ settings, Built-in Diagnostics, Language Options, 
4541 £0.33. ee aoe RDIOTIN. £246 OR297GP . £5.74: IN4005 edd \. Static Dissipative. Supplied with SD50 SOW 
4543 £0.49 74LS10 £0.14 Abia foZ0 OP400GP — £11.81 + 1N4006 £0.08 ee eee 
4555 £0.32 74LSI1 £0.17 ean Ee) OP467GP £13.74. 1N4007 £0.08 Static Dissipative Iron with silicone cable & 
4556 £0.40 J4LS12 £0.18 A IDIN. £2.38 OP495GP £8.69 N4148 £0.05 bench stand. Full Specification available 
4560 £1.18 74LSI3 £0.29 Anne 6 €875 PMIOI2GP £5.20 —1N4149 £0.06 nda Yeatdst 
4566 £1.96 74LSi4 £02) BBeN Eee - RCAL36 £1.00  1N5400 £0.09 edie waiee 
4572 £0.25 74LSI5 ~ £0.14 ADIOTAN £2.69 SAA1027 £4.46 IN5401 £0.09 
4e4fh2) atSo1 0.14 ADBIIN. £6.73 SGI324N hOB (NTA 
4724 £0.70 74L822 £0.14 AD8I2AN £6.32 SLa86 i INS406 £0.12 
40106 £037 74LS26 £0.14 AD8I3AN £8.81  gr4o9 £3.04. 1N5407 £0.14 For the Full Range of 
40109 £0.58 74LS27 £0.14 AD8I7AN £3.85 Ccnargi7p —s-€3.38.—Ss«&N5408 £0.15 Soldering Irons & 
40163 £0.46 74LS30 £0.20 AD820AN £3.24 Coniai3;p = ¢419 ~~ BAI57 £0.10 Accessories carried in 
50) 74LS32 £0.21 AD822AN £5.20 - BAI58 £0.10 |. With every soldering station stock, Send S.A.E. 
40174 £0.46 ADRIGAN £533 SSM2I4IP £4.21 -U. Sold 
40175 £0.36 74L837 £0.14 AR ROOIN, £641 SSM2I42P £6.40 BAIS9 £0.40 olcer 
40193 £0.60 | ADS30AN £614  SSM2143P 3.78. BY129 hae wo £1.76 
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INGENUITY 


Last month we carried a news item on the results of the YEDA (Young 
Electronic Designer Awards) competition sponsored by Texas Instruments and 
Mercury Communications. I never cease to be impressed by the variety and 
ingenuity of the projects submitted. It seems that one teacher with some interest 
in electronics can inspire some dramatic developments from students. 

Many of the teachers we come across are learning electronics along with their 
pupils — both learning from each other. We know of schools where the students 
are using PICs in a wide variety of projects, having become adept at writing the 
necessary software. 

What a pity that we cannot get just one enthusiastic electronics teacher in 
every secondary school — we are sure that within a few years there would then 
be enough qualified electronics engineers to meet the demands of industry. If 
students get the chance to play around with circuit design it is apparent that a 
number of them soon get hooked on the subject. 

This is in no way meant as a criticism of the teaching staff, indeed they have 
our support; many are teaching a subject in which they have had no training or 
background — a subject that is invariably far removed from anything they have 
experience of. 


PROJECT DEVELOPMENT 


I’m pleased to say that students at Radley College have been involved with 
the p.c.b. designs and development of the projects published as part of Teach-In 
96. Indeed one of them won a top award at this year’s YEDA. I also note that 
the designer of our Component Analyser project in this issue is a past winner of 
YEDA. Incidentally, Everyday Electronics was involved with starting what was 
then SEDAC (School Electronic Design Award Competition) back in January 
1982. | 

It all goes to show that it’s possible for anyone of any age to get involved in 
electronics and to learn to develop their own projects. We, of course, believe that 
in our own way EPE helps and encourages all our readers to delve deeper into this 


fascinating subject. 


Dorset BH21 1PF Tel: 01202 881749. 
Subscriptions start with the next avail- 
able issue. We accept Access (Master- 
Card) or Visa. (For past issues see the 
Back Issues page). . 


BINDERS 


Binders to hold one volume (12 issues) 
are available from the above address. 
These are finished in blue p.v.c., 
printed with the magazine logo in gold 
on the spine. Price £5.95 plus £3.50 
post and packing (for overseas readers 
the postage is £6.00 to everywhere 
except Australia and Papua New 


SUBSCRIPTIONS 


Annual subscriptions for delivery direct 
to any address in the UK: £24. Over- 
seas: £30 (£47.50 airmail). Cheques or 
bank drafts (in £ sterling only) pay- 
able to Everyday Practical Electronics 
and sent to EPE Subscriptions Dept., 


PENDIUM 
d Dice, Lottery, 


on : gig Guinea which cost £10.50). Normally 


sent within seven days but please 
allow 28 days for delivery — more for 
overseas orders. 
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jy Lwin Beam 
ay TR Aiarm 


+. Prevent unauthorised 


Payment in £ sterling only please. 
Visa and Access’ (MasterCard) 
accepted, minimum credit card order 
£5. Send or phone your card number 
and card expiry date with your name, 
address etc. 
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| your Batteries 
i \ 


i 





Everyday Practical Electronics, August 1996 


GREAT HOLLAND, ESSEX CO13 0JS 
Phone/Fax: (01255) 850596 


Editor: MIKE KENWARD 

Secretary: PAM BROWN 

Deputy Editor: DAVID BARRINGTON 
Technical Editor: JOHN BECKER 
Business Manager: DAVID J. LEAVER 
Subscriptions: MARILYN GOLDBERG 
Editorial: Wimborne (01202) 881749 


Advertisement Manager: 
PETER J. MEW, Frinton (01255) 850596 


Advertisement Copy Controller: 
DEREK NEW, Wimborne (01202) 882299 


READERS’ ENQUIRIES 


We are unable to offer any advice on the use, 
purchase, repair or modification of com- 


~ mercial equipment or the incorporation or 


modification of designs published in the 
magazine. We regret that we cannot provide 
data or answer queries on articles or projects 
that are more than five years old. Letters 
requiring a personal reply must be accom- 
panied by a stamped self-addressed en- 
velope or a self-addressed envelope and 
international reply coupons. Due to the cost 
we cannot reply to queries by Fax. 

All reasonable precautions are taken to 
ensure that the advice and data given to 
readers is reliable. We cannot, however, 
guarantee it and we cannot accept legal 
responsibility for it. 


COMPONENT SUPPLIES 

We do not supply electronic components or 
kits for building the projects featured, these 
can be supplied by advertisers. 

We advise readers to check that all parts are 
still available before commencing any project 
in a back-dated issue. 

We regret that we cannot provide data, or 
answer queries, on projects that are more 
than five years old. 


ADVERTISEMENTS 

Although the proprietors and_ staff of 
EVERYDAY PRACTICAL ELECTRONICS take 
reasonable precautions to protect the inter- 
ests of readers by ensuring as far as 
practicable that advertisements are bona fide, 
the magazine and its Publishers cannot give 
any undertakings in respect of statements or 
claims made by advertisers, whether these 
advertisements are printed as part of the 
magazine, or in inserts. 

The Publishers regret that under no cir- 
cumstances will the magazine accept liability 
for non-receipt of goods ordered, or for late 
delivery, or for faults in manufacture. Legal 
remedies are available in respect of some of 
these circumstances, and readers who have 
complaints should first address them to the 
advertiser. 


TRANSMITTERS/BUGS/TELEPHONE 
EQUIPMENT 

We advise readers that certain items of radio 
transmitting and telephone equipment which 
may be advertised in our pages cannot be 
legally used in the UK. Readers should check 
the law before buying any transmitting or 
telephone equipment as a fine, confiscation of 
equipment and/or imprisonment can result 
from illegal use or ownership. The laws vary 
from country to country; overseas readers 
should check local laws. 
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Constructional Project 


COMPONENT 
ANALYSER 


JEREMY FRANCIS SIDDONS* 


Check-out your collection of 
trans/stors, Oiodes and /.e.a.s. 


Te PROJECT described here is cer- 
tainly an unusual one. Although un- 
usual, it will prove to be very useful 
to anyone who is interested in constructing 
and repairing electronic devices. 

To put it simply, the Component 
Analyser will analyse and provide in- 
formation about any bipolar transistor, 
diode and light emitting diode (l.e.d.). In 
addition to this it is also capable of 
producing: test tones for speakers and 
also able to check for simple open or 
short circuits, fuses for example can be 
verified. 


IDENTI-LEAD 


The most surprising ability of this unit, 
is the fact that it will automatically identify 
all the leads of any transistor without you 
having to know which pins are which first. 
For example, you can connect a transistor 
to the Analyser any way round and the 
unit will tell you which lead is which, the 
transistor type npn/pnp and verify that the 
transistor is operational. 


ee yy 
Mea toice 
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For diodes, it can instantly identify the 
anode (a) and cathode (k) of the device 
under test as well as light an l.e.d. under 
test regardless of polarity and regardless of 
which pair of test leads are used out of the 
three! 

It is simplicity itself to use and with so 
few passive components in the design, it 
is also easy to build. The design is, in 
fact, based on a project submitted for the 
Young Engineer For Britain Competition 
1987. The device at the time, The Digital 
Transistor Analyser was capable of only 
analysing transistors and it did so with a 
lot more components inside! So, it was 
decided to improve the design to provide a 
more versatile and more refined unit. 


Specifications 
Supply Voltage Range: 
Supply Current: 


75 to 9:5V 

10mA Typical 

4mA Peak Pulse 
+8V Typical Pulse 


Test Lead Current into S/C: | 
Test Lead Voltage into O/C: 


























HOW IT WORKS 


The core circuit of the Component 
Analyser is shown in Fig. 1, and the points 
X, Y and Z denote the connections to a 
solid-state switch matrix, made up. from 
bilateral switch i.c.s type 4066BE, as shown 
in Fig. 2. Let’s consider just the circuit in 
Fig. | for the time being and suppose that 
an npn transistor is connected to points X, Y 
and Z, with the base (b) on X, the collector 
(c) on Y and emitter (e) on Z. 

The Schmitt inverter [C2a forms a square 
wave oscillator and feeds a 200Hz square 
wave current into X. With an npn transis- 
tor connected to X, Y and Z as mentioned 
above, then a similar square wave would 
appear on Y but 180 degrees out of phase 
with that on X. This simply means that the 
point Y is always the opposite state to that 
of the output of the square wave oscillator. 
By inverting the point Y with IC2b, then 
output pin 2 and pin 4 of IC2 would always 
have the same logic level when an npn tran- 
sistor was connected to X,Y and Z in the 
configuration mentioned. 

We can prove this by connecting two 
l.e.d.s in inverse parallel to these logic sig- 
nals and neither l.e.d. would light despite 
the fact the logic levels are changing at 


01 - D12 HiBri GREEN L.ED. 


Fig. 1. Circuit diagram for the Analyser sequencer stage. 
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__ NUMBERS IN BRACKETS ARE PINS ON ICt 


Fig. 2. Circuit diagram for the “electronic” switching array 
matrix. 





*Young Engineer for Britain Prize Winner. 
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200Hz. It can be deduced that the pair of l.e.d.s would be extin- 
guished if and only if an npn transistor was connected to X, Y and Z 
in the precise configuration mentioned earlier. 

If a pnp transistor was connected to X, Y and Z, in this case with 
the base (b) on X, the emitter (e) on Y and the collector (c) on Z then 
the exact opposite situation as above would arise. The transistor 
would then be behaving as an emitter follower and pin 2 and pin 4 
of IC2 would always have opposite logic states for both cycles of 
the 200Hz square wave. This would result in both of the inverse 
parallel l.e.d.s lighting. Again, both |.e.d.s would only light if a 
pnp transistor was connected to points X, Y and Z in this precise 
configuration. 


MATRIX SWITCHING 


Now we can see why the solid-state switching matrix (see Fig. 2) 
is required, it provides an automatic way of swapping the transistor 
leads around in all six possible permutations automatically, and in 
synchronism with the 200Hz square wave. At the same time, the 
pair of |.e.d.s that is driven for each permutation is incremented. 
That’s why there are six pairs of l.e.d.s, each pair showing the result 
of the square wave tests for each possible lead permutation. 

The main sequencer for the entire Analyser is IC1, it controls the 
array of ‘‘electronic’’ switches as well as the allocation of each 
l.e.d. pair. A 4017 decade counter, used for IC1, is a popular device 
because it provides 10 separate outputs that go high in sequence on 
each positive-going edge of pin 14 (CLOCK). 

In this application, pin 5 (output 7) of IC1 is connected to pin 15 
(RESET) so that the counter is restricted to just 1 to 6 instead of | to 
10. Clock input pin 14 is connected to the output of the square wave 
oscillator IC2a so that a new lead configuration is selected after 
each full cycle of the square wave. 

You may notice that no current limiting resistors are present for 
the l.e.d. pairs, this is because the electronic switches, that are 
responsible for switching each pair, have sufficient internal resis- 
tance to provide current limiting. What’s more each l.e.d. pair is 
only powered for one sixth of the time and this ensures that the 
average current into each l.e.d. is kept very low. The signals to drive 
each l.e.d. are actually derived from four spare Schmitt inverter 
gates of the 40106, this ensures that adequate brightness is achieved 
for the l.e.d.s whilst isolating the l.e.d. currents from the higher 
impedance levels present on X and Y. 

The main electronic switching array, which is made up of 4066 
bilateral switch i.c.s, is shown in Fig. 2. The switches are arranged 
in a matrix so that each node X, Y and Z can be individually routed 
to each of the test leads. The control lines for each switch are 
derived from the counter outputs of IC1 so that the three test leads 
are effectively swapped through all six permutations. 

Zener diodes D13 to D15 are present to protect the circuit from 
static charges that may come into contact with the test leads. 
Under normal circumstances, the Zener diodes would not conduct 
and therefore can be ignored in terms of circuit operation. 
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CONSTRUCTION 


The Component Analyser is extremely 
straightforward to build because there 
are so few passive components to be 
taken into consideration. The double-sided 
printed circuit board (p.c.b.) simplifies the 
construction and enables the complex i.c. 
switch matrix network to be realised in a 
small area of board. | 

The p.c.b. component layout and full 
size top and underside copper foil master 
patterns are shown in Fig. 3. This double- 
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Fig. 3. Printed circuit board component layout and full size top and bottom copper 


sided, plated-through-hole (p.t.h.), board is 
available from the EPE PCB Service, code 
105. 

If a plated-through-hole board is not 
used then ensure that all components are 
soldered on both sides of the board. Also, 
ensure that the l.e.d.s are not mounted 
flush on the p.c.b., but that they stand 
proud so they can be soldered on each side 
of the board. 

As usual, the passive components 
should be placed first. Pay particular 
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master patterns. This board is a “plated-through-hole” type, see text. 
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attention to the polarity of the Zener 
diodes and the l.e.d.s, all other passives are 
not polarised. Note that the l.e.d.s should 
be mounted flush with the p.c.b. if a 
plated-through-hole board is used (see 
photograph), if not, now is a good time to 
solder p.c.b. pins through each hole (via) 
that is not occupied by a component. 

Next, sockets for all the i.c.s should be 
mounted and soldered in position on the 
p.c.b. All i.c.s have their pin 1 uppermost 
to the top edge of the p.c.b., with the 
l.e.d.s on the right — see Fig. 3. The i.c.s 
should not be inserted into their holders at 
this stage, but left until the board has been 
mounted in a suitable case. 

Connect the test leads to the board using 
solder pins as anchor points, the colours of 
each lead should be Red-Green-Blue sol- 
dered left to right on the p.c.b. as shown in 
Fig. 3. The ‘‘free’’ ends of the test 
leads should be terminated with miniature 
crocodile clips. The battery PP3 type clip 
can now be connected, via a _ switch 
preferably, again polarity on the p.c.b. is 
important, negative (black) lead to the left 
and positive (red) to the right. 


CASE FOR DISPLAY 
The p.c.b., together with an On/Off 
switch, should now be mounted in a 
suitable plastic case, size and type being 
left to individual choice. If you have 
mounted the l.e.d.s flush with the p.c.b., 
you will need to produce a small cutout 
viewing ‘‘window’’ for them in the lid 
of the case. Alternatively, if you have 
mounted them proud of the board, 12 
individual holes can be drilled carefully to 


COMPONENTS 


Resistors See 
Rt 470k RI 


R2 47k x 
R3 1k8 TALK 
All 0-6W 1% Metal Film Page 


Capacitors 
C1 10n epoxy cased ceramic 
C2,C3 100n epoxy cased ceramic 
(2 off) 
Semiconductors 
D1 to 
D12 5mm high brightness clear 
green l.e.d. (12 off) 
D13 to 
D15 10V 500mW Zener diode 
(3 off) 
IC1 4017BE decade counter 
IC2 40106BE h.e.x. Schmitt 
inverter 
IC3 to 
IC8 4066BE quad bilateral 
switch array 


Miscellaneous 
9V PP3 battery, with clip 
On/Off slide or toggle switch 
Printed circuit board, double-sided, 
plated-through-hole, available from the 
EPE PCB Service, code 105; plastic 
case, size and choice to suit; 14-pin 
d.i.l. socket (7 off); 16-pin d.i.l. socket; 
miniature crocodile clip, with red, green 
and blue insulating covers (one of 
each); solder pins; solder etc. 
Approx Cost £ 7 | & 
Guidance Only 


excluding batt. 
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take l.e.d. clips and the p.c.b. mounted so 
that the l.e.d.s only just protrude through 
the clips when the lid is closed down. 

Finally, before closing the lid of the 
case, all the i.c.s should be plugged into 
the p.c.b. ready for testing. Once the unit 
has been completed, Table 1 Look-Up 
Chart can be copied and carefully glued on 
the outside lid of the case to enable inter- 
pretation of the display with out having to 
refer to a separate piece of paper. 


ANALYSER AT WORK 


This next section describes in more detail 
how the display should be interpreted. It 
may look a bit odd to start with but you 
will soon get the hang of it, it is extremely 
elegant to read once you've tried it. 


Testing Bipolar Transistors 

Simply connect a transistor to the test 
clips any way round and observe the dis- 
play. The display will show an interesting 
pattern but you need to look for one of two 
possible conditions. 

Look for a pair of |.e.d.s which are either 
both extinguished or both lit. There should 
be just one pair which shows this condition. 

If a pair are both extinguished then the 
transistor is NPN and if a pair are both 
lit then the transistor is PNP. By noting 
which actual pair is showing this condi- 
tion, you can deduce the actual pinout of 
the transistor under test from Table 2. 

As an example, if a transistor was con- 
nected to the Red, Green and Blue test 
clips and the display showed a pair of lit 
l.e.d.s in Position 5, then we could deduce 
that it was a working pnp transistor and 
the Red lead was connected to the base 
(b), the Green lead was connected to the 
collector (c) and the Blue lead was con- 
nected to the emitter (e).’ 


Testing Diodes LEDs 


A diode or |.e.d. can be tested by con- 
necting the component to any two test 
leads and it does not matter which clips are 
used or which way round they are con- 
nected. For an l.e.d. the Analyser will 
illuminate the l.e.d. regardless of polarity. 

For any diode or l.e.d. the Analyser 
will show on its display a single line of 
illuminated l|.e.d.s with one l.e.d. lit in the 
right column. By using Table 3, one can 
deduce which lead is the Anode (a) and 
which is the Cathode (k). 


OTHER COMPONENTS 


The Component Analyser is capable of 
testing other components too. If any two 
leads are shorted together (SC), then two 
l.e.d.s in the right column will light-up, if 
all the leads are open circuit (OC) then no 
l.e.d.s in the right column will light. Fuses 


Table 2: Transistor Check Look-up Chart 


PAIR L.E.D. PAIR EXTINGUISED L.E.D. PAIR LIT 
NUMBER NPN TRANSISTOR PNP TRANSISTOR 


| __s|-RED_| GREEN | BLUE_ 






Red | nef a 


Table 1: Display Look-up Chart 







L.E.D. PAIR 
EXTINGUISHED 
NPN TRANSISTOR 


L.E.D. PAIR 
DISPLAY | NUMBER 












PNP TRANSISTOR 










SINGLE LIT L.E.D. 
IN RIGHT COLUMN 
DIODE/L.E.D. 


L.E.D. PAIR LIT 





k = cathode a = anode 


Completed Component Analyser p.c.b. with a transistor in the “jaws” of the croc- 


clips ready for testing. 


or light bulbs can therefore be tested in 
this way. 

The unit is also suitable for injecting 
small signals into speakers or headphones, 
a tone will be heard if the speaker or head- 
phones are working. 

NOTE: The unit is not designed for 
testing components that are in-circuit 
and must NEVER be connected to any 
powered devices as damage could result 
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A 


to both the Analyser and the equipment 
under test. 


Footnote 

Since designing this project, the author has been 
working on a more advanced design that is based 
on a microcontroller and has an easy to read 
display. The new design is called the DTA30 
and is available fully built and tested from Peak 
Electronic Design Ltd, Dept EPE, 70 Nunsfield 
Road, Buxton, SK17 7BW. Tel. 01298 79920. 
Price is £33.45, including VAT and delivery. 


Table 3: Diode/L.E.D. Look-up Chart 
PAIR SINGLE L.E.D. LIT 
NUMBER IN RIGHT COLUMN 
eh ee 
nae ass: “Cathode «) [| Ande) 








Anode (a) — 
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Oisiis fibre technology is well es- 


tablished in the telecommunications 
industry. With the increasing demand for 
more telephone lines and facilities, fibre 
optics have become an essential part of 
the telecommunications backbone in many 
countries. The cables were initially used 
back in the 1970s, and since then many 
advances have been made to the technol- 
ogy enabling it to be used more widely. 


One of the main advantages of optical 
fibre is that it has a very wide bandwidth, 
very much wider than the more conven- 
tional radio frequency based systems. This 
enables more telephone conversations or 
other channels to be transmitted along a 
single cable. 

In any telecommunication system sig- 
nals are transmitted along a cable like a 
radio signal as shown in Fig. |. By spacing 
them at different frequencies and stacking 
them one on top of the other, many chan- 
nels can be carried along a single cable. 
Once at the far end they are reconstituted 
and sent out along the single lines to the 
individual telephones. 

The number of channels is limited by 
the top frequency of the cable. We all 
know that even relatively short lengths of 
‘*coax’’ (coaxial cable) can introduce high 
levels of loss at the higher frequencies. For 
example a long run of coax from a TV 
aerial can significantly reduce the signal 
levels even if low-loss coax is used. How- 
ever, the same coax would be no problem 
for a VHF FM aerial operating at a lower 
frequency. 

Optical fibre is an answer to the problem 
of capacity. The fibre-optic cable has 
comparatively low loss and light has an 
exceedingly high frequency. This means 
that far more channels can be incorporated 
within an optical fibre link. The disad- 
vantage is that it is more difficult to 
manipulate the optical signal. 


Even though loss levels are relatively 
low, repeaters are still needed to compen- 
~ sate for the loss in the cable. At certain 
intervals along the length of the cable the 
signal needs boosting before it becomes 
too weak to decode without any undue 
errors in the data being transmitted. 

Currently repeaters convert the optical 
signal back into an electronic form before 
amplifying it and removing noise, ready to 
reconvert it back into its optical format. 
This opto-electronic-opto conversion is 
expensive, and in view of the fact that 
many cable television companies are look- 
ing at bringing their optical fibre net- 
works much closer to subscribers’ homes, 
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New Technology 





lan Poole looks at the impact optical fibre technology is 
having on the telecommunications industry, and throws 
some light on a new type of opto-repeater amplifier. 


new methods of optical-only repeaters are 
being developed. 

A number of methods have been inves- 
tigated. Until recently most work has been 
carried out on an erbium-doped amplifier. 
Optical fibres doped with erbium are ener- 
gised by a laser. When light photons enter 
the amplifier along the cable, the photons 
trigger the erbium doped area to emit fur- 
ther photons, increasing the level of light. 

The drawback with this method is that it 
operates only at light wavelengths which 
are unsuitable for optical transmission. 
Even if they were to be used, this method 
would require the whole of the optical 
network to use a different light wavelength 
to the one already used. 


TELEPHONE SIGNALS 





a rate of 10Gbits per second over a 
distance of over 100km. 


In many respects, this solution appears 
to be working well. As with all new sys- 
tems there are a few problems which still 
need attention. One of the most important 
with these new amplifiers is a phenomenon 
called ‘‘gain modulation’’. 

This normally occurs when large signals 
are present. It is found that the level of the 
large signal changes or modulates the gain 
of the amplifier. 

This is particularly noticeable on these 
amplifiers because they respond very 
quickly to changes. Typically, they take 


WIDE BAND SIGNALS 


FREQUENCY 


Fig. 1. Signals placed at different frequencies to send them down one link. 


The new method operates within the 
1310nm band, making it compatible with 
existing systems which operate at the more 
suitable frequencies. The technology was 
developed from the same semiconduc- 
tor technology which gave rise to the 
semiconductor lasers which are becoming 
widely used in hybrid fibre systems. 


These new amplifiers are described as 
lasers without feedback. In this way 
the structure creates multiple photons for 
every photon which strikes the structure, 
but without emitting a constant stream of 
light as it would if it was a laser. 

In a semiconductor laser, the face of the 
structure from which the light is emitted is 
cut to reflect some light back into the 
device. For the amplifier, the face is not 
cut in this way, and the structure is 
deprived of this feedback. 

These amplifiers have been in develop- 
ment since about 1991, and the first com- 
mercially produced amplifiers have been 
available since mid 1995. They give excel- 
lent carrier-to-noise ratios. Typically they 
are able to amplify a 3dBm (i.e. a sig- 
nal 3dB above a milliwatt) carrier carry- 
ing a 10Gbits per second signal to 15dBm. 
Other devices with even more impressive 
performances are likely to be available in 
the near future. 

Currently it has been possible to 
achieve considerable distances with these 
amplifiers used as repeaters. In one 
experimental link, data was transmitted at 


about a quarter of a nanosecond to recover 
after a large signal is removed. 
In many applications, the gain modula- 


tion is not a major problem, especially as 


the changes are relatively small. Where 
digital signals are employed they are more 
resilient and less likely to cause the 
problem. 

It is with analogue television signals 
that the major problems are experienced. 
Here the small gain fluctuations cause sig- 
nificant levels of distortion to the signal. 
As TV is likely to be one of the major 
initial uses, researchers have needed to 
find a solution to this problem. 

This has been achieved using a sys- 
tem known as ‘‘gain clamping’’. A signal 
outside the required bandwidth is used 
to limit the gain. Being outside the re- 
quired bandwidth it can be removed very 
easily using an optical filter, leaving the 
original signal amplifier without any gain 
modulation. 


Future Possibilities 


With the increased use of high 
bandwidth links, optical techniques are 
likely to become far more widespread. 

In order that these links can operate 
with the maximum efficiency and without 
any significant signal degradation, optical 
amplifiers appear to be a major improve- 
ment over existing methods. As a result it 
seems likely that optical technology of this 
nature will infiltrate the realms of elec- 
tronics and telecommunications far more 
in the years to come. 
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A roundup of the latest Everyday 
News from the world of 
electronics 








MARVELS FOR THE MILLENNIUM 


satellites help peace, muck-spreading and the bus queue, 
while the zoo goes virtual and the house cannily plays nanny. 
— by Hazel Cavendish 


HIS MONTH I propose to take an overview 
of some amazing advances through which 
electronic science is leading us into the next 


century. 


Ever-increasing ways of utilising satellites, the 
concept of “Intelligent Houses” which obey com- 
mands or sense our wishes, and news of the world’s 
first electronic zoo in Bristol, are all schemes taking 
us fast forward into tomorrow’s world. 


Possibly most significant is our increasing reliance 
on satellites. Here it must be said that America is 
way ahead of the UK, but where they lead we are 


likely to follow. 


British Defence expert Peter Almond has brought 
us fascinating accounts of the US UAVs (unmanned 
aerial vehicles) which may revolutionise air recon- 
naissance, and could present a challenge to the 
entire concept of manned combat aircraft. 





INVISIBLE WARSHIP 


PETER ALMOND has now produced details of a Stealth warship, known as the 
Arsenal Ship, which is likely to enter US service by 2001. Writing in the Sunday 
Telegraph, he describes it as a 40,000-ton vessel with a crew of only about 50 which 
will be kept at sea as a huge floating weapons platform. 

It is able to fire about 500 conventionally-armed missiles against distant targets, and 
able to flood its ballast tanks and sink down with its deck to almost wavetop height to 
avoid detection. Without sophisticated defences or radar targeting systems, it will 
depend on satellites, other warships, remote-controlled planes or ground stations to 
identify targets and programme its missiles. 
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Itself almost defenceless, the Arsenal Ship relies on satellites for missile targeting data. 


‘*~DARK STAR” — HOVER SPY 


“DARK STAR”, the _ brain- 
child of Lockheed Martin- 
Boeing produced at their 
famous “Skunk Works’ in 
California last year, was the 
first of the long-endurance 
UAVs — long, unmanned 
lozenge-shaped craft able to 
hover high overhead, watch- 
ing everything on the ground 
for up to 46 hours, providing 
information to ground con- 
trollers, and then returning to 
land automatically. 

Designed to go _ into 
high-threat areas in critical 
situations, their almost total 
invisibility means they do not 
need to be controlled from the 


596 


ground. With either a synthetic 
aperture radar, optoelectronic 
sensor or infra-red _ radar, 
these planes are able to 


identify tiny ground targets 
through” rain, cloud’ or 
darkness and beam_ the 


images directly by satellite to 
a ground commander. 

A second US firm, Tele- 
dyne Ryan, has produced an 
even larger and longer range 
UAV (40ft long with a 116ft 
wingspan) which carries a 
wider range of sensors. They 
can scan 40,000 square miles 
in a day, but although they 
lack the stealth of Dark Star, 
they are programmed to listen 


and sort out thousands of 
radio and telephone signals 
between troops on the ground 
and provide instant video links 
and radar images via satellite 
to ground forces. 

These craft were largely 
designed for use in situations 
such as Bosnia, when demand 
for unmanned aerial reconnais- 
sance over that country was 
growing after the UN removed 
many of its ground observers, 
who were vulnerable to 
hostage taking. Whether they 
were actually used there is: not 
known, as the use of 
unmanned aircraft was kept 
secret at the time of conflict. 


GPS MUCK- 
SPREADING! 


AGRICULTURE is set to benefit 
from the use of satellite photo- 
graphs taken in infra-red light. 
Due to photosynthesis, crops 
reflect infra-red light, and the 
amount that is reflected tells the 
farmer how well the crop is 
growing. 

A map of good and bad land 
can be fed into computers 
installed in fertiliser spreaders, 
which will then spray more or 
less fertiliser according to what 
the computer indicates. GPS is 
used here to position the spreader 
accurately, using its network of 
satellites to tell the computer 
exactly where it is on the land. 
The system has been judged as 
“remarkably accurate” by a lead- 
ing agricultural company in East 
Anglia. 


GPS BUSES 

A RATHER more mundane use 
of satellite technology is seen 
in Hampshire’s current trials 
of Ordinary and _ Differential 
Global Positioning Systems (GPS) 
to improve public transport in 
Winchester. 

A company called ACIS is test- 
ing both systems in parallel in a 
move to improve local bus serv- 
ices, with the object of keeping 
prospective passengers informed 
of estimated times of arrival and 
departure. An efficient informa- 
tion system is said to show a 30 
per cent increase in bus users. 

The Ordinary GPS system was 
used to guide Cruise missiles in 
the Gulf War, and uses purely 
satellite GPS. The Differential 
GPS uses an additional fixed 
radio signal that improves ac- 
curacy to within 10 metres but 
gets into difficulty in built-up 
areas, where it may lack a clear 
view of all the satellites. If the 
trial is successful, Hampshire 
Council will instal the system in 
other parts of the county. 
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ELECTRONIC ZOO 
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The proposed “Magic Windows” for the new Bristol Zoo 
complex provide simulated real-time observation of the 
animal kingdom in its own environment. 


EXCITING news of a plan to build the world’s first Electronic 
Zoo comes from Bristol, where their Millennium Scheme 
known as Bristol 2000 has been awarded £41 million by the 
National Lottery — 50 per cent of the total £82 million complex 
that will occupy a 10-acre site in the centre of the city on 
Bristol’s Harbour-side. 

An important part of the complex will be Wildscreen World which 
will house the Zoo, and nearby an extensive electronic archive 
recording endangered species and habitats worldwide, reflecting 
man’s impact on wildlife and the planet (coyly named the ARKive). 

In the same area will be a large cinema, its screen towering several 
stories high, where visitors will be given a ‘*Virtual’’ wildlife ex- 
perience of sights such as thousands of fur seals on a remote An- 
tarctic island, enjoy a swim on a tropical reef and find themselves in a 
troop of mountain gorillas on a distant mountainside. The problem of 
‘‘what to do at half-term’’ should be easily solved when Wildscreen 
is in place. 

The real show piece will certainly be the Zoo itself, which will 
use State-of-the-Art technology to take visitors into the midst of the 
natural world. Exhibits will be grouped in themed galleries, and small 
live animal exhibits will be combined with ‘‘on command’’ video 
systems designed to show their behaviour in close up detail. One 
hopes the animals will cooperate; at which stage, one wonders, will 
boredom set in among the animal stars? 

There will be a Walk-Through Tropical House (more virtual 
reality) ‘‘with free-flying insects and birds’’. (Count me out of that 
one. A childhood spent in East Africa taught me all I need to know 
about free-flying insects.) We are promised ‘‘Magic Windows’’ to 
provide simulated real-time observation of such sights as elephants 
bathing at an African water-hole or bears fishing in an Alaskan river. 

Work starts at the site at the beginning of next year, and the whole 
scheme is planned to open to the public for the Millennium celebra- 
tions in 2000. 


APOCALYPSE 2000? 


THE immediate reaction of many To help combat the problem, 
readers to the news that countless Chase Software Solutions recently 
quantities of computers will crash at announced a Co-operative Marketing 
midnight on 3lst December 1999 is Partnership Agreement with US- 
likely to be one of scepticism or belief based Alydaar Software Corporation 





THE THINKING HOUSE 


JUST to suggest that if you 
want to be truly innovative you 
have to be Celtic, one has to 
go North of the border for the 
two Scottish companies who 
are working on “Intelligent” 
houses of the future. 

The first is highly imagina- 
tive and rather fanciful, the 
creation of Charles David- 
son, who runs a_ Scottish 
electronics company, 
Home, with his partner Jack 
McLaughlin. He describes it 


as “home automation” and 
definitely not “robotics”. 

His house, known~ as 
Alexander, responds to 


various spoken commands 
such as “Open the garage 
doors”, “Put the lights on” 
“Light the gas fire” and “Draw 
the curtains.” The house has 
a vocabulary of 200 words, 
but is also “sensitive” as well 
as “intelligent” so that you do 
not really have to speak to it. 

lf you are not in a chatty 
mood, a simple phrase will 
indicate whether you are com- 
ing in or going out, and it 
will do all the right things 
(hopefully) such as reducing 
the temperature, turning off 
the iron, and stopping the 


Intelli- — 


bath from overflowing if you 


have forgotten to turn the 


bath tap off. It also shuts the 
garage door (but one hopes it 
also makes sure that it hasn't 
shut the toddler/dog/cat in the 
garage). 

The present sample home is 
a rented one, and is a pale 
version of what is to come. 
Mr Davidson is now planning a 
specially-built £500,000 house 
that does a great deal more, 
and is particularly concerned - 
with Security. It even has an - 
“intelligent” doorbell which can 
tell you, wherever you are — it 
can be 500 miles away — who 
the caller is by flashing you an 
image of the man at the door 
and turns him away if you are 
unable to recognise him. 

Keen indoor gardeners will 
be pleased to know it waters 
the plants, and pet owners will 
be relieved to hear it feeds the 
fish. (It doesn’t mention feed- 
ing the cat, but no doubt that 
is because no self-respecting 
cat, such as Max Fidling’s 
Piddles, would accept such a 
service.) 

We hope to bring you a full 
report of that house in due 
course. 





MORE DOMESTIC INTELLIGENCE 


A MORE seriously minded 
company based in Perthshire 
also ‘‘knows’’ when you are out 
and looks after things for you, 
but also keeps a sharp eye on 
the bawbees. It is able to predict 
your electricity bill, and shows 
you where most power is being 
used. 

There is a clever use of 
sensors placed round the house 
which detect things like the 
onset of darkness and _ then 
switching lights on, or sends 
messages to your central heat- 
ing system if the temperature 
drops. A Scottish energy com- 
pany is presently installing it in 
30 homes in a test project. 

Provided in the house is an 
‘intelligent’? fuse box which 
contains microcontrollers for 


the power circuits, designed 
by Linburg, the Dunfermline- 
based electronics company. 

The customer control is a 
Philips Screen Phone —- a 
telephone with a small com- 
puter keyboard and a_ small 
display screen containing a 
microprocessor, which does 
various useful things _ like 
calling a neighbour if a smoke 
alarm goes off. (But wouldn’t a 
call to the local Fire Brigade be 
wiser?) 

Hydro-Electric — the firm 
trying it out — is hoping to find 
out whether their customers like 
it, and what aspects best please 
them. No doubt a_ Scottish 
public will be much influenced 
by its ability to save (or spend?) 
its money. 


that yet another software virus is 
lurking in the background. 

However, it seems that software 
written up to 30 years ago failed to 
take into account the consequences of 
systems unable to cope with two-digit 
date changes from year 99 to year 00. 

One supermarket chain has encoun- 
tered problems because the shelf life 
of some products is greater than four 
years. At the beginning of the year it 
started stamping these products with 
an expiry date of “00”. Subsequently, 
the computerised stock control system 
calculated that they were 94 years old 
and should be immediately destroyed! 


to supply its SmartCode software 
re-engineering processes to solve the 
Y2K syndrome. Having an “artificial 
intelligence” design, the software 
provides a comprehensive tool for 
the required re-engineering. It is able 
to understand multiple program- 
ming languages and learn applica- 
tion-specific dialects within these 
languages. 

If you are not sure if your com- 
puter system could give you Mil- 
lennium Malfunctions, contact Chase 
Technology Ltd., Kiln House, 210 
New Kings Road, Fulham, London 
SW6 4NZ. Tel: 0171 736 4455. 





Everyday Practical Electronics, August 1996 





The Philips Screen Phone monitors your house and calls for 
help if needed. 
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Network computers 

Everyone is trying to predict the next 
wave of computer technology. Will it be 
the NC, a Network Computer that plugs 
between a phone line and screen to make 
li the Internet as easy as watching 

The NC will have no hard disk and 
downloads the software it needs by 
phone line. The high cost of phone 
calls in Europe is one snag. So is the 
poor quality of graphics and text dis- 
play on an ordinary TV screen. Olivetti 
and ICL/Fujitsu found this out the hard 
way with Envision and Indiana, much 
publicised PCTVs that use a TV screen 
as a PC display. Both are now out of 
production. 

Also, the companies currently making a 
mint out of PCs see the need to make 
them easier to use. This became clear at 
the annual Global Summit held mid 
May in Monte Carlo by publisher and 
market analyst the International Data 
Corporation. 

“You have to program your com- 
puter’ says US industry watcher Geof- 
frey Moore. “Real appliances aren’t pro- 
grammable. You don’t have to boot up a 
refrigerator. You open the door get a beer 
and it’s cold.” 


Easy PCs 


Moore says it is irrelevant whether 
manufacturers’ Helplines answer callers 
quickly and give good advice. “The 
customer shouldn’t need to make the call. 
Once you get the call, you’re dead”. 

Moore thinks that future PCs should be 
made so that they always re-set them- 
selves to completely safe defaults. If the 
user changes settings, or a crash stops 
the PC working, one command will al- 
ways restore it to a fail-safe working 
condition. 

“People sat for years watching gorillas, 
making notes on their behaviour said 
Moore. “Computer companies need to 
employ people to watch how people use 
computers.” 

Tim Keating, Marketing Director for In- 
tel, the company which makes the chips 
for most Windows PCs, believes that “A 
programmable device can never be an 
appliance.” But he predicts that future 
PCs will look and work like TVs. “They will 
start up automatically, be multicoloured, 
look beautiful and sit in the living room.” 

Bernard Vergnes, President of 
Microsoft Europe, says “We are working 
with Intel on a new operating system. PCs 
~ will be like a TV set, always on and 
waiting for you to push the button.” The 
PC will effectively remain booted, but on 
standby. 

This is how some portable PCs already 
work, with a feature called “resume”. The 
notebook goes to sleep to save battery 
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REPORT 


by Barry Fox 


power, and wakes up still booted and in 
the same program. 

Talk of changing the way PCs work 
raises an important question. Will informa- 
tion stored on today’s computer still be 
accessible using future PCs? 


Questionable compatibility 


Anyone who wrote text into the old 
Amstrad word processor, which used 
non-standard 3-inch discs, will have 
learned the hard way that they cannot be 
used on a modern Windows or Mac PC. 

One speaker at the IDG conference ad- 
mitted that he had prepared his electronic 
slides in the USA on one version of the 
software called PowerPoint, and it would 
not talk to the different version used by 
his office in Europe. He predicted a “ver- 
sion nightmare” in the future as people try 
to access information stored in previous 
years. 

Even though today’s PCs are difficult to 
use, sales are still rising. Senior Director 
Simon Pearce says IDG’s market re- 
search shows that 6-5 million Europeans 
will buy a home PC this year, with another 
10 million sold for business use. 

Seven out of ten PCs are bought by 

first time users. The pace of change is 
so fast that six million PCs in European 
homes are already ripe for replacement. 
But VAT, and the fragmented European 
market, makes them over 30 per cent 
more expensive than in the USA. 
_ The solution, says Pearce, is for people 
to “negate the VAT effect” by buying PCs 
through the company that employs them. 
That way they also benefit from bulk 
purchase discounts. 





Warns Bernard Vergnes “Bypassing 
VAT is plainly illegal and Managing 
Directors who try it are likely to end up in 
jail”. 


Hidden killer 


Another American market research 


company, Forrester, reckons that there 


is a hidden killer for the NC. At the 
promised $500, which looks likely to 
transiate to £500 in the UK, the NC 
“won't fly”. 

“The vision of millions of consumers 
using cheap, low overhead Internet 
devices is seductive” says analyst Josh 
Bernoff in Forrester’s new report “but 
these gizmos won't deliver the high-paced 
adrenalin rush consumers have come to 
expect”. 

The hidden killer is the price of second- 
hand PCs. A used PC with 486/66MHz 
processor and 500 megabyte disk drive 
can already be bought for $750. Next 
year when NCs go on sale, new and full 
featured Pentium PCs will cost $1000 and 
used models will cost no more than an 
NC. 

| phoned Forrester in Massachusetts 
for some further comment, for instance on 
the possible combination of video games 
and Internet consoles. But ‘| got only 
voicemail, and heard nothing back. 

So | left a message suggesting that 
Forrester’s next research project could 
perhaps be on the way voicemail is crip- 
pling modern business. I’ve heard nothing 
back on that either. 

Companies that predict the future of 
technology should first learn to use 
today’s technology. 


Flintstone Jargon? 


Says Acorn of the new StrongARM com- 
puter chip ‘‘It increases performance from circa 
60,000 dhrystones to over 300,000 dhrystones’’. 

Sounds impressive. But do you know what a 
dhrystone is? I certainly did not. Neither did the 
people who put out Acorn’s press release. 

But I finally found someone inside Acorn 
who does. 

It isn’t a typographical error. Nor would it 
have been a typo or April Fool gag if the same 
release had gone on to refer to whetstones. It’s 
Acorn’s way of trying to get its ARM chips a 
fair comparison with Intel’s 486 and Pentiums. 

Because the ARM chip is a RISC processor, 
it needs fewer instructions per second than a 486 
or Pentium to do useful work. So it is clocked 
at a lower speed. An ARM running at under 
50MHz has similar processing power to a Pen- 
tium running at over 1|OOMHz. But people who 
buy computers do not know that, and just look 
for the highest number of MHz. 


Unit of work speed 

This is why Acorn went back to the dhrys- 
tone, a unit for measuring the work speed of a 
computer first proposed in 1984 in a technical 
paper. This took the working speed of the old 


Vax 11780 mini-computer as the base line, be- 
cause fifteen years ago every laboratory or office 
used one. 

The dhrystone is a measure of speed against 
the Vax which processed one million instruc- 
tions a second. A whetstone is a_ similar 
benchmark for floating point calculations. 

Acorn did not explain this in a footnote and 
as far as I can see I was the only person to query 
it. This either makes me very stupid or it makes 
the rest of the press too weedy to ask. Either 
way it does nothing to get across Acorn’s mes- 
sage that MHz speeds are not the be all and 
end all of home computing, and that the Strong- 
ARM is five times faster than previous RISC 
ARMs. 

Intel has done a very clever marketing job 
with the Intel Inside slogan and by making MHz 
clock speeds the high street gold standard for 
PCs. 

Acorn is hoping to catch the next wave of 
home computing, by selling ARM chips for use 
in Network Computers that make surfing the 
Internet a plug and go experience for novices. 
Using jargon like dhrystones does not seem a 
smart way to start. 
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Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of 
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12 
years and you can be sure that all our kits are very well tried, tested and proven and come complete with full instructions, 
circuit diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all 
transmitters are tuneable and can be received on an ordinary VHF FM radio. 


Genuine SUMA kits available only direct from 


UTX Ultra-miniature Room Transmitter 
Smallest room transmitter kit in the world! Incredible 10mm x 20mm including mic. 
BV-1ZV Oper AtOny: SOOM FAIS ico 5shaslescy casnarse oecaddosgasecvasscaehagagbotiasaapeigsiiee scsi £16.45 


MTX Micro-miniature Room Transmitter 


Best-selling micro-miniature Room Transmitter. Just 17mm x 17mm including mic. 
SV- TLV ODGHAON: TOQDNE FAI. .55..s ses scescsasciscresseanvggensipedesbooncanhasyyautsse cep seed. £13.45 


STX High-performance Room Transmitter 
High performance transmitter with a buffered output stage for greater stability and 
range. Measures 22mm x 22m, including mic. 6V-12V operation, 1500m range. £15.45 


VT500 High-power Room Transmitter 

Powerful 250mW output providing excellent range and performance. 

Size 20mm x 40mm. 9V-12V operation. 3000M range... £16.45 
VXT Voice-Activated Transmitter 

Triggers only when sounds are detected. Very low standby current. Variable sensitivity 
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range. £19.45 
HVX400 Mains Powered Room Transmitter 

Connects directly to 240V A.C. supply for long-term monitoring. 

Size SOs x BSMM. SOOM PANGE...<-cesnecececsesssedsacsosinersichadhe dslindineteisvadbcivavtecsdecssee £19.45 
SCRX Subcarrier Scrambled Room Transmitter 

Scrambled output from this transmitter cannot be monitored without the SCDM decoder 
connected to the receiver. Size 20mm x 67mm. 9V operation. 1000m range...... £22.95 
SCLX Subcarrier Telephone Transmitter 

Connects to telephone line anywhere, requires no batteries. Output scrambled so 
requires SCDM connected to receiver. Size 32mm x 37mm. 1000m range......... £23.95 
SCDM Subcarrier Decoder Unit for SCRX 

Connects to receiver earphone socket and provides decoded audio output to 
headphones. Size 32mm x 70mm. 9V-12V OperatiON......... ccc £22.95 
ATR2 Micro-Size Telephone Recording Interface 

Connects between telephone line (anywhere) and cassette recorder. Switches tape 
automatically as phone is used. All conversations recorded. Size 16mm x 32mm. 
POWGIOG FROM IRD oc colocicciiclatssotssttusssadsitnssoossschoncasennastogb neta UageVesagpeni ouadbal Oxneee £13.45 


xxx Specials *** 


DLTX/DLRX Radio Control Switch 





alarms, paging system etc. System consists of a small VHF transmitter with 
digital encoder and receiver unit with decoder and relay output, momentary 
or alternate, 8-way d.i.l. switches on both boards set your own unique 
security code. TX size 45mm x 45mm. RX size 35mmx 90mm. Both 9V 
operation. Range up to 200m. : 
Complete System (2 KS)... ..-cccscceccesscscssncorsecsosoneeereresssacerssessescerennreesess OOOO 
individual tranemiltier DL EX. Ea 
Individual Receiver OLAX oe cos Bol ee 


MRX-1 Hi-Fi Micro Broadcaste . 

Not technically a surveillance device but a great idea! Connects to the 
headphone output of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a 
nearby radio. Listen to your farvourite music anywhere around the house, 
garden, in the bath or in the garage and you don't have to put up with the 
DJ’s choice and boring waffle. 

Size 27mm x 60mm. 9V operation. 250M LANGE..........ssvsseceeeerereeeenes £2099 
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Remote control anything around your home or garden, outside lights, 


Suma Designs. Beware inferior imitations! 


UTLX Ultra-miniature Telephone Transmitter 

Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm! 
Connects to line (anywhere) and switches on and off with phone use. 

All conversation transmitted. Powered from line. 500M range... £15.95 


TLX 700 Micro-miniature Telephone Transmitter 

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble 
than UTLX. Connects to line (anywhere) and switches on and off with phone use. 
All conversations transmitted. Powered from line. 1000m range... £13.45 


STLX High-performance Telephone Transmitter 

High performance transmitter with buffered output stage providing excellent stability 
and performance. Connects to line (anywhere) and switches on and off with phone 
use. All conversations transmitted. Powered from line. 

SIZE SEAVER: LaeeTMNL. FOIUNTY CONN aco tii isvs acaba nspssenessncennessseceoecnsneentibebi daensulgeneei i £16.45 


TKX900 Signalling/Tracking Transmitter 

Transmits a continuous stream of audio pulses with variable tone and rate. Ideal for 
signalling or tracking purposes. High power output giving range up to 3000m. 

SiZ6 ZO X BoM FY CMTE ici cecs ca scecescconsccessasassesscpeseadcaeasehisabadeseiensionse £22.95 


CD400 Pocket Bug Detector/Locator 

LED and piezo bleeper pulse slowly, rate of pulse and pitch of tone increase as you 
approach signal. Gain control allows pinpointing of source. 

SZ SSA FMT: FV CROTRIWN ooo Si iesersshasntescssecsusarcoceracnsdnatesessapsssencpssdien £30.95 


CD600 Professional Bug Detector/Locator 

Multicolour readout of signal strength with variable rate bleeper and variable sensitivity 
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to 
distinguish between localised bug transmission and normal legitimate signals such as 
pagers, cellular, taxis etc. Size 70mm x 100mm. 9V operation... eee £50.95 


QTX180 Crystal Controlled Room Transmitter 

Narrow band FM transmitter for the ultimate in privacy. Operates on 180MHz and 
requires the use of a scanner receiver or our QRX180 kit (see catalogue). 

Size 20mm x 67mm. 9V operation. 1000M range... eects £40.95 


QLX180 Crystal Controlled Telephone Transmitter 

As per QTX180 but connects to telephone line to monitor both sides of conversations. 
20mm x 67mm. OV operation. 1000M range... eeeesteeeseseseseesseeeseneseeseenes £40.95 
QSX180 Line Powered Crystal Controlled Phone Transmitter 

As per QLX180 but draws power requirements from line. No batteries required. 

SFO GANTT KG PPTE POMENRO MMITRacas <fed eves ccs noncsijashossenoedsadzcsonsy dvlsvavennnateeeacineseel £35.95 


QRX 180 Crystal Controlled FM Receiver 

For monitoring any of the ‘Q’ range transmitters. High sensitivity unit. All RF section 
supplied as pre-built and aligned module ready to connect on board so no difficulty 
setting up. Output to headphones. 60mm x 75mm. 9V operation... £60.95 


A build-up service is available on all our kits if required. 


UK customers please send cheques, POs or registered cash. Please add 
£1.50 per order for P&P. Goods despatched ASAP allowing for cheque 
clearance. Overseas customers send Sterling Bank Draft and add £5.00 
per order for shipment. Credit card orders welcomed on 01827 714476. 

OUR LATEST CATALOGUE CONTAINING MANY MORE 
NEW SURVEILLANCE KITS NOW AVAILABLE. SEND TWO 
FIRST CLASS STAMPS OR OVERSEAS SEND TWO IRCS. 
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UK, E.E.C, Scandinavia, Eastern Europe, North & South America, 
Middle East, South Africa, New Zealand, Far East or Australia. 
Wherever you are, we have a module on the right frequency for you ! 


* Construct quality F.M remote controls, data links, wire-free alarms * 
* Range up to 200M with dipole, 5KM with RX Yagi * 
* Available on UK 418MHz to MPT1340. Export 433.92MHz, 403Hz. * 
* SILRX- Receiver includes, audio, digital data, carrier detect o/p * 
* RXM- as SILRX + signal strength RSSI, tamper and jamming det * 


* Kit Prices inclusive of VAT and Postage: * 
* TXM-418-A + SIL-418-A + Data/Application Sheets: Only £29.95 * 
* TXM-418-A + RXM-418-A + Data/Application Sheets: Only £34.95 * 
* Decoder Board for RXM or SIL c/w HT-12-D: Only £15.00 * 





TXM-418-A/F Transmitter SILRX-418-A/F Receiver RXM-418-A Receiver 


NEW ! High Data Rate (-F) 20,000 bps, 3V Version: 


* Same o/p Power but twice as fast as the - A version, up to 20,000 bps 
* Drives directly from PIC port, reducing component count & size * 


* TXM-418-F + SILRX-418-F + Manual: Only £29.95 * 


* Suitable for Home of industry, Over 10,000 Sold * 

* Hand Held Transmitter Permits Operation Anywhere * 

* > 100M range Meets BS6799 Class II Specification * 
UK Manufactured, Available on 418, 433 or 403MHz cooaaenial 


Complete Kit Comprising : Assembled and Tested F.M Pendant Transmitter and 
Alarm Receiver Board, Transmitter Battery and Instruction Manual: Only £49.95. 








PEN-403-A 


* UK, 173MHz to MPT1344 & MPT1328 Licence Exempt * 

* F.M Operation: With 3V 1mW and 5V 10mW Versions * 

* Range up to 1 or 3 Km line-of-site * 

VHF Starter Kits Inclusive of VAT and Carriage : 

4mW TXM-173-(1) + RXM-173 + Manual: Only £54.95 
140mW TXM-173-(10) + RXM-173 + Manual: Only £59.95 


Exclusive: The world leading BIM high speed transceiver is 
now available with a RS232 interface and integral 2-wire 
RS232 controller board. The BIM-RS232 automatically takes 
care of tasks such as flow control permitting the construction 
of a simple but reliable radio modems capable of operation 
over ranges of up to 200M. EMC approvals of finished prod- 
ucts are simplified by the totally screened RF design and ESD 
protected RS232 port. Ideal for PC-PC networks and EPOS Z 
applications. Available on 418MHz and 433.92MHz. Prices 1+ eae 

£79.95 each. Combined 2M Interface & Power Cable £6.95 each. BIM-XXX-RS232 


* Offering > 10mW o/p into 50 Ohms * 
* Operates with Extisting Receivers * 
* 6-9V Operation, Range up to 1Km * 
* Intended for Export Markets * 

* Prices 1+£16.50, 100+ £8.25 * 





TXM-433-HP 











Transmitters (1 + Price 
M-418-A 0.25mW ....£12.50 
M-433-A 0.25mW ....£12.75 
M-418-F 0.25mW ....£.12.75 
M-433-F 0.25mW......£12.75 
M-403-A 0.25mW......£12.75 
M-173-4689 1mW.....£22.50 
XM-173-4689 10mW...£24.50 
XM-184-4689 10mW...£29.95 





neceivers 

SILRX-418-A... 
RXM-418-A..... 
SILRX-433-A... 













vel 


Credit Card Payments Wel- 
come. 2/4 day delivery by 
DHL Service Available. All 
prices in Pounds Sterling 


*Prices unless otherwise stated ex- 
clude VAT. Carriage free on all non- 
account mainiand UK orders. 
Insurance available at additional cost. 
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ULTRASONIC MOVEMENT DETECTOR 
Xtal controlled oscillator, 
detector circuits & edge 
mounted transducers on 
one PCB just 75x40mm. 
Detection range 4-7m. Adjustable 
sensitivity. LED indicator. Outputs to drive ex- 
pathy’ Ler nae 9V DC operation. 3049-KT. 


MINI CCTV CAMERA 


FEATURES 
*Compact & light camera 
PCB module. 54Wx38L 
x30mmH. 33 grams 
*Low power consumption 
12V DC, 150mA 
*Low light requirement 
0.1 Lux (IR LED on) 
"High quality, high 
resolution CCIR image. 









Latest high quality IR- 
sensitive monochrome 
camera module for Video 
Intercom CCTV. Surveil- 
lance etc. Simply plug 
into scart or video. Six 
on-board IR LED's. Less 


512x562 pixels 
*Video output 1Vp-p/752 
*Lens 3.6mm, F1.8 
"Field of view 74°H x 55V° 


than half the size of a | ‘Maintenance free 
cigarette packet! eae ne signal 
: controlled auto-iris 
= rt py ge ap "Internal synchronisation 





Full details of all X-FACTOR PUBLICATIONS can be 
found in our catalogue. N.B. Minimum order charge for 
reports and plans is £5.00 PLUS normal P.&P. 
SUPER-EAR LISTENING DEVICE Complete 
plans to build your own parabolic dish 
microphone. Listen to distant voices and sounds 
through open windows and even walls! Made 
from readily available parts. ROO2 £3.50 
TELEPHONE BUG PLANS Build you own 
micro-beetle telephone bug. Suitable for any 
phone. Transmits over 250 metres — more with 
good receiver. Made from easy to obtain, cheap 
components. RO06 £3.00 
LOCKS - How they work and how to pick 
them. This fact filled report will teach you more 
about locks and the art of lock*picking than many 
books we have seen at 4 times the price. Packed 
with information and illustrations. ROO8 £3.50 


RADIO & TV JOKER PLANS We show you 
how to build three different circuits for disrupting 
TV picture and sound plus FM radio! May upset 
your neighbours & the authorities!! DISCRETION 
REQUIRED. RO17 £3.50 

INFINITY TRANSMITTER PLANS Complete 
plans for building the famous Infinity Transmitter. 
Once installed on the target phone, device acts 
like a room bug. Just call the target phone & 
activate the unit to hear all room sounds. Great for 
home/office security! RO19 £3.50 

THE ETHER BOX CALL INTERCEPTOR 
PLANS Grabs telephone calls out of thin air! No 
need to wire-in a phone bug. Simply place this 
device near the phone lines to hear the 
conversations taking place! RO25 £3.00 





3 DIGIT LED COUNTER 2 board basic event 
counter. Main board has 3 digit counter circuit. 2nd 
board has Count & Reset switches & debounce 
circuit. Cascaded with other boards to provide more 
digits. Box & battery holder provided. 9V battery. 
78x50x25mm. 3001-KT. £14.95 


OP-AMP FUNCTION GENERATOR Quad Op- 

Amp connected as oscillator & wave shapers to 

generate audio range wave-forms. Oscillator gener- 

ates Square Wave from 6Hz to 6KHz. Other amps 

produce Triangle & pseudo Sine outputs. Solder 

pad Paes 9V powered. 47x40x22mm. 3023-KT. 
4. 


LOGIC PROBE Original, modern design tests both 
CMOS & TTL circuits as well as detecting fast 
pulses. Gives visual & audio indication of logic 
states found. Powered from circuit under test. It’s 
operation is fully explained. 3024-KT. £7.95 


ROULETTE LED A great introduction to 
gambling..... err electronics! Watch the ‘ball’ spin 
round the roulette wheel, slow down & drop into 
slot. Uses 10 LED’s, CMOS decade counter & 
Op-Amp to teach Voltage Controlled Oscillator 
(VCO) principles. 9V powered. Educational & fun!! 
3006-KT. £10.95 

PELTIER JUNCTION HEAT PUMP Boil or freeze 
water instantly! Use for regulated cooling of tem- 
perature sensitive Components and much more. 
3066-KT. £21.95 

9V XENON TUBE FLASHER This powerful high 
voltage xenon flasher runs off a simple 9V battery. A 
transformer is used to step up the 9V supply voltage 
to the high voltage required to flash the 25mm long 
tube. Flash rate adjustable between 0.25 to 2 second 
intervals. 3022-KT. £11.95 

LM383 AMPLIFIER MODULE Proven, popular 
building block for use in any audio project where 
general amplification required. Power output de- 
pendent on supply voltage & load resistance. Typi- 
cal ratings: Over 10W for 16V supply & 2W speaker; 
1W for 9V supply & 8W speaker. 3047-KT. £9.95 








COMBINATION LOCK Versatile electronic lock 
comprising main circuit & separate 9 key touch-pad 
for remote opening of lock. 120VAC/10A relay 
supplied. 9-12V. 3029-KT. £9.95 

LIGHT ALARM Protect your valuables with this 
practical, clever little circuit. Alarm sounds if even 
the smallest amount of light falls on the circuit. Place 
in cash box etc. 3008-KT. £4.95 

THE SCREAMER! Painful alarm siren gives out a 
massive 110db of ear piercing noise. Box supplied 
has two 35mm_ piezo elements already built into 
their own resonant cavity. PCB fits inside box to give 
a neat, compact unit. Use as part of an alarm circuit 
eae for the fun of it!! 6-9V operation. 3015-KT 


High performance surveillance kits. Room 
transmitters supplied with sensitive electret 
microphones & battery holders/clips. All 
transmitters can be received on an ordinary VHF 
FM radio. 


MTX - Miniature 

3V Transmitter 

Easy to build & guaranteed to 

transmit 500 metres (over 1000m possible with 
higher voltage & better aerial). 3-9V operation. 
Only 45x18mm. 3007-KT. £4.95 


MRTX - Miniature 9V Room Transmitter 

Our best selling ‘bug’. Super sensitive, high power 
- 1000m range (Up to 2 miles with 18V supply & 
ie aerial!). 9V operation. 45x19mm. 3018-KT. 


HPTX - High Power Room Transmitter 
High performance, 2 stage transmitter gives greater 
stability & high quality reception. 
1000m range with 9V battery. 
6-12V operation. On/ off 
switch. Size 70x15mm. 
3032-KT. £6.95 


VTX - Voice Activated Transmitter 
Powerful 2 stage voice activated transmiter. Only 
operates when sounds are detected. 1km range. 
Low standby current — conserves battery power. 
Adjustable sensitivity & turn-off delay. Only 
63x38mm. 3028-KT. £8.95 


TRI - Telephone Recording Interface 
Connect between phone line & cassette recorder. 
Automatic-ally switches on tape when phone is 
used. Records all conversations. Powered from line. 
48x32mm. 3033-KT. £6.50 


TRVS - Tape Recorder Vox Switch 
Very sensitive, voice activated switch - automati- 
cally turns on cassette recorder when sounds are 
detected. Adjustable sensitivity & turn-off delay. 
115x19mm inc. mic. 3013-KT. £7.50 


MTTX - Miniature Telephone Transmitter 
Attaches anywhere to phone line. Transmits only 
when phone is used! Uses phone 
line as aerial & power source. 
500m range. 45x15mm. 
16-KT. £5.50 


Two Station Intercom/Hard Wired Bug 
Each unit has its own speaker, microphone & 
amplifier (LM386). Turn into a hard wired bug by 
using 4 stand ribbon cable supplied to send power 
from the receiving unit to the remote ‘bug’ unit. 9V. 
3021 -KT. £12.95 


Telephone Amplifier Kit 
Pick-up coil & sensitive amplifier let you hear con- 
versations without even holding the phone! Can be 
used for surveillance purposes. 3055-KT. £8.95 







LED SEQUENCE/RANDOM FLASHER. 5 ultra bright 
red LED's flash in sequence or random. Ideal for model 
railways. On/off switch, COB PCB 15x8mm (spare 
provided). 3V powered. 3052-KT. £3.95 


LED DICE The classic electronic project that never loses 
it's popularity. Combines a great game with an easy intro- 
duction to electronics & simple circuit analysis. 7 LED’s 
simulate a real dice face. The dice rolls, slows down, stops 
on a number at random. Uses a 555 timer & counter IC. 
Box included. 9V operation. 3003-KT. £8.95 


STAIRWAY TO HEAVEN GAME This game of skill 
tests your hand-eye co-ordination. If you press the switch 
each time the green part of the bi-polar LED lights you 
climb higher up the stairway - but miss & you start again! 
Introduces you to several basic electronic circuits. Box 
provided. 9V operation. 78x50x19mm. Rolfe Harris NOT 
included! 3005-KT. £8.95 


DC MOTOR SPEED CONTROLLER Control the 
speed of any common DC motor rated up to 100V (5A). 
Operates on 5-15V. Uses NE556 IC to pulse-width 
modulate a TIP122 high current, switching power transis- 
tor. In this way torque of the motor is not lowered. Box 
mounted. 3067-KT. £19.95 


SWITCHING POWER SUPPLY Replace expensive 9V 
batteries with cost-efficient 1.5V cells. IC based circuit 
acts as a step-up switching power supply. Selectable 1.5 
or 3V DC inputs. Gives a fixed output of 9V @ 18mA 
from a 1.5V “AA” cell. Solder pads for input/output. 1 
cell & 2 cell “AA” holders & jumper switches supplied. 
40x15x12mm. 3035-KT. £4.95 


SINGLE CHIP AM RADIO Complete mini sized AM 
radio on a PCB. Tuned Radio Frequency front-end, 
AM Radio IC & 2 stages of audio amplification. All 
components supplied inc. prewound coil & speaker. 
32x102mm. 3063-KT. £9.95 
TRAIN SOUNDS 4 selectable sounds - Whistle 
Blowing, Level Crossing Bell, Chugging & 
“Clickety-Clack”’. 2.5-6V. Supplied 
with all components inc. speaker, 
16 x 29mm COB PCB, switches & 
2x AA’ battery holders. SG1. £4.95 

































s plus AUDIO e EDUCATIONAL e LASER e SECURITY e TEST GEAR e BOOKS & more 


Our high quality project kits are supplied with all components, fibre glass PCB's & comprehensive instruc- 


tions. FREE CATALOGUE with order or send 2 x 1st Class stamps (refundable) for details of over 100 
kits & publications. Mail order only. Please ADD £2.00 P. & P. (Europe £3, Rest of Word £5) & make 
cheques/PO's payable to Quasar Electronics. Goods normally despatch within 5 working days. Please 
allow 28 days for delivery. Prices include VAT at 17:5%. For safety send cash by recorded delivery. 


Quasar Electronics Unit 14 Sunnningdale BISHOP’S STORTFORD Herts CM23 2PA 


E-mail: 101364.3510 @compuserve.com 
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Ever wonder if you are being 


bugged? Tired of business 
rivals pre-ermpting you deals? 
Take @2 /00K at the world of high 
tech surveillance. 


HE police and security services 
have an armoury of high tech 
surveillance equipment. Needless 
to say they do not like to talk about 
it. Thermal imaging cameras, which 
find bodies trapped in rubble after an 
earthquake or bomb blast, can also 
monitor movement in a dark room. If a 
laser is beamed at a window, the 
reflected light will be modulated by the 
small vibrations in the glass pane which 
are caused by speech in the room. The 
modulations are converted back into 
speech by a device like the readout 
head of a laser disc player. 
All British Telecom's telephone ex- 
changes are now fully digital. Speech 
passes through them as digital code 


and is switched by a computer. This is © 


how BT can now offer its subscribers 
new services, such as _ itemised bill- 
ing, call re-routing and conference calls 
where several parties are on the line at 
the same time. The same technology 
lets BT help the authorities trace the 
destination and origin of any call im- 
mediately it is placed, and tap into a 
conversation without the tell-tale clicks 
which often gave the game away on an 
analogue line. 

Amateur eavesdroppers can now 
work almost as_ effectively as the 
professionals. A wide range of devices 
can either be bought over the counter, 
or by mail order, or be constructed by 
an electronic enthusiast. 


EQUIPMENT AVAILABILITY 


Once you know what is on sale, you 
realise how easy it is to be bugged 
without realising it. Like Gene Hackman 
in the movie The Conversation, anyone 
with business or personal secrets can 
then become paranoic, especially if 
they understand the technology, and 
know what is on sale at surprisingly low 
prices. 

Why is that van parked down the 
road in the street? Who is hidden in 
the back, with what equipment? Is the 
aerial on the roof picking up a music 


radio station, or is it receiving signals 
transmitted from a bug? 

Who is that out there in the garden at 
night? Why are they peering through a 
stubby looking telescope?. 

For legal reasons, of which more 
later, we can only give general pointers 
to what is on sale. They are intended 
to alert the unwary, while not provid- 
ing too much help for the would-be 
eavesdropper. 


PHONE AND FAX TAPPING 


An ordinary telephone may not be as 
innocent as it looks. There is no visible 
sign of tampering, inside or out, but it is 
recording everything said when a call is 
made. A small tape recorder, the size of 
packet of cigarettes, is connected to a 
telephone extension socket in another 
room, or to the junction box in the cel- 
lar, or Outside on the wall. 

The recorder costs only around £50. 
lt uses miniature cassettes of the type 
intended for dictation, but runs them at 
one-half or one-third normal speed to 
record several hours on a single tape. 
The recorder has a sensor, which starts 
the tape running whenever the handset 
of any telephone on the house line is 
lifted. The tape stops running when the 
handset is replaced. 

The telephone junction box also 
contains a miniature radio transmitter 
which runs off long-life batteries. It may 
transmit on the same VHF band that is 
used for FM _ broadcasting, so _ the 
signals can be picked up by any 
domestic portable radio, for instance in 
a car outside the house. Or it may work 
at higher frequencies, in the VHF band 
allocated to aircraft, or in the UHF band 
reserved for lorry fleets, so that the 
transmissions can only be picked up on 
a matching receiver. The transmitter 
costs anything from £50 to several 
hundred pounds, depending on _ its 
power and range. 

Perhaps the junction box which 
serves the Fax machine contains an 
even more sinister device, bought by 
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mail order from a supplier in Frankfurt, 
Germany, for DM 8500. Whenever a fax 
call is made or taken, the ‘Telefax 
Interception System’ transmits the 
warble tones that the fax machines 
exchange. These warbles are picked up 
by a VHF receiver outside the house. 
The receiver triggers a high fidelity 
tape recorder which captures the full 
frequency range of the rapidly chang- 
ing warbles. Later the tape is replayed 
into a personal computer loaded with a 
software program which displays the 
text of the fax on screen. The PC either 
stores the text on floppy disc or prints it 
onto paper. The device, says the com- 
pany, “fits into a briefcase’”’ and can 
be used in a “parked car in a nearby 
street’. “We have them in stock” con- 
firms the sales representative. : 


GIFT NUMBERS 


Your cordless phone was_ bought 
from a reputable electronics dealer for 
under £100. It is wholly legitimate and 
has not been tampered with. But by a 
quirk of design and government licence © 
it also functions as a_ surveillance 
device. A base station plugs into the 
telephone wall socket and broadcasts 
speech to a handset which the owner 
carries round the house or garden. 
Some of the frequencies allocated by 
the UK government are at the extreme 
end of the AM Medium Wave band. So 
a portable AM radio will often be able 
to pick up the conversation. If the 
house is high on a hill, the signals may 
travel several kilometres. 

Even without tampering, an ordinary 
telephone can release secrets to a 
caller. Unless you know how, and 
remember to take positive blocking 
steps every time you dial a number, 
your own number is transmitted down 
the line ahead of the ringing tone. 

The system, called Calling Line Iden- 
tification, is well-intentioned. It can 
curb malicious and obscene calls. But 
anyone who uses their own phone to 
make a call, e.g. in response to an 
advertisement, immediately makes the 
called party a present of their telephone 
number — even if it is ex-directory. 

For just £50 (plus a small quarterly 
service fee), high street shops quite 
legitimately sell a CLI display device 
which — also quite legitimately — plugs 
into any phone line and automatically 
stores the last fifty numbers that have 
called it. 

There is even a way of using CLI 
for free, and with no extra equipment 
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needed. Using an ordinary phone, dial 
1471 and hear a recorded announce- 
ment of the last number that called that 
phone line. 


CAMERA AND SENDER 


Behind a ventilation grille, or hid- 
den inside the smoke detector, burglar 
alarm sensor, hifi loudspeaker or clock, 
there may well be a miniature video 
camera with a wide angle lens that is 
watching everything in the room. The 
camera connects either to a TV set, 
VCR or a device called a Videosender. 

Use of the “sender” is illegal but it 
is easily purchased by mail order. Its 
intended use is to broadcast the out- 
put of a VCR or satellite receiver round 
the house, to avoid the need to lay ex- 
tension wiring, but it can equally well 
transmit the signal from a camera. 

Because the Videosender works on 
the ordinary UHF TV band, but can be 
tuned to a frequency well away from 
the BBC, ITV or Channel 4, its signals 
can be received on an ordinary TV set 
or VCR. Sensitive cameras, which work 
even in low light, cost under £200. 
Videosenders cost as little as £20, with 
more powerful models that reach down 
the street still costing less than £40. 

An infra-red video camera can see 
in the dark. These are sold legitimately, 
e.g. for watching over babies at night. A 
lamp bathes the area in infra-red light. 
The camera uses the infra-red to form 
an image as if the room were well-lit. 
Some ordinary video camcorders will 
respond to infra-red. Ex-military infra- 
red “Dragon” lamps cost over £500, but 
have a filter which cuts out all visible 
light so that subjects do not know they 
are being lit up by a powerful infra-red 
beam. 


COMPUTER TEXT 


Your home or office computer is 
stylish because it is made of plastic. So 
there is no metal screening to stop its 
circuits radiating an electronic imprint 
of whatever text the computer is dis- 
playing on screen. Put a portable radio 
near a computer and you will hear 
the radiation as nuisance interference. 
Enough radiation will leak through the 
windows to reach a sensitive receiver 
outside. An _ oscillator can make _ it 
display the stolen text. 

The military and security services 
know this only too well. This is why 
they use computers which are housed 
in metal boxes which look ugly but trap 
radiation. The windows in their offices 
are also coated with a thin metal film, 
similar to that used to keep out the 
sun’s rays. It also keeps in the com- 
puters’ radiation. 


DISGUISE 


A pen laying on the table, an ashtray 
or calculator; they can all house a 
hidden microphone and_ miniature 
transmitter. So can a multi-way adaptor 
plugged into the mains socket in the 
wall. The socket itself is a risk. It can 
contain a microphone and_ radio 
transmitter. The transmitter is powerful, 
and transmits over a longer range, 
because it can draw mains power. So 
the receiver can be hidden well away 
from the room. Prices start at around 
£60. 

Ex-military “‘night vision’’ gunsights 
and monoculars can now be bought for 
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£200. For an extra £100 you can get 
one that will clamp to a camera. Many 
come from Russia where the army 
factories are happy for any new market. 
One dealer alone says he has been 
selling several hundred a year. He 
boasts that his “black market goods are 
carefully checked’’. You'll also find new 
and guaranteed units advertised, for 


‘ legitimate use, in yachting magazines. 


Night sights work on the principle of 
image intensification. A lens forms an 
image of the dark scene on a light 
sensitive cathode. This emits electrons 
which fall on a fluorescent screen 
and generate light. By amplifying the 
electron flow the final image is much 
brighter than the natural scene. You 
see the effect in nature films of animals 
at night. 

Paranoics should be especially wary 
of any visitor who will never lose sight 
of their briefcase. It cost at least a 
thousand pounds more than the normal 
shop price. This is not surprising be- 
cause it hides a microphone and mini- 
ature VCR, with a video camera that 
peers through a pinhole in the lock. 
As an extra option, the video camera 
is hidden inside a dummy cellphone 
which sits innocently on the table and 
connects with the briefcase on the floor 
by microwave radio link. 


TANGLED LAWS 


The law should safeguard us from 
this kind of intrusion, but in practice 
it seldom does. There is no blanket 
control over bugging and spying. In- 
stead there is a tangle of different laws, 
which often make it legal to sell bug- 
ging equipment, but illegal to use it. So 
the vendor is in the clear, and the 
customer carries the can if caught red- 
handed. The penalties are severe, rang- 
ing up to two years in jail and unlimited 
fines. But victims first have to know 
they are being bugged, and then help 
the police prove it. 

The Wireless Telegraphy Act, 1949 is 
still in force and bans unlicensed radio 
reception, as well as transmission and 
causing interference. Licenses are not 
available for the frequencies used by 
radio bugs (the VHF band 88MHZ- 
108MHZ used for FM broadcast radio, 
the continuation of the VHF band up to 
138MHz which is reserved for aircraft, 
and the UHF band 390MHz-450MHz 
allocated to public mobile radio e.g. 
communication between a_ business 
and its fleet of vehicles). 

Neither sale nor possession of 
unlicensed bugs is an offence. Using a 
bug is obviously illegal, but there is 





Objects like mains adaptors and 
smoke detectors can conceal 
microphone and video camera bugs. 









Charles and Diana 
both had 

telephone 
conversations 
bugged. 


often no way of proving who planted 
the bug or who is listening to 
it. Not surprisingly, shops seldom 
demonstrate their bugs working. 

Using a “scanner” radio_ to 
eavesdrop on cellphone conversations 
is an offence. But the authorities can 
only act when they have proof of 
reception. The Radiocommuncations 
Agency of the DTI could' have 
prosecuted newspapers which pub- 
lished transcripts of the ‘Dianagate” 
and “Camillagate’’ tapes, purportedly 
cellphone conversations made by 
Princess Diana and Prince Charles. But 


the RA can only act if the scanner 


victims complain and positively identify 
themselves as the voices heard. The 
RA never received any _ formal 
complaint from the Royals, so no 
prosecutions were brought. 


SECTION 7 


Recent updates to the Wireless Tele- 
graphy Act let a government minister 
ban the sale, importation, manufacture 
and even possession of a particular 
piece of radio equipment that it is illegal 
to use. These so-called “Section 7 
Orders” have already stopped the sale 
of CB radios and cordless phones 
that work on frequencies which are 
authorised in the US, but not in the UK. 
But the Section 7 weapon has not yet 
been used against bugging equipment. 
The Radiocommuncations Agency of 
the DTI is instead looking for proof of 
“incitement”. 

Installing offending equipment could 
very easily be encitement to break the 
law. Sale with advice, and a nod and 
wink, is risky too. (“How to bug a 
room’ articles could also be.) The RA 
has already prosecuted a firm selling 
Videosenders. It was fined £4,800, plus 
over £3,000 costs. Another, . selling 
car burglar alarms that work on un- 
authorised radio frequencies, was fined 
£2,000 with £4,000 costs. 

As a result, electronics shops have 
recently become much more cautious 
about selling bugging equipment, and 
some have removed their window dis- 
plays. The trend is towards mail or- 
der because it is then much easier 
to plead innocence of incitement. “All 
equipment is sold on the strict under- 
standing that it will not be used in the 
UK and will be exported outside the 
EC” warns a catalogue sent recently to 
a UK address. 


Some transmission and _ reception 
equipment is labelled “Type Ap- 
proved”, which means it can 
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ANOTHER ANGLE 


As with all controversial topics there are two sides to the coin. While the activity of 
covert surveillance may be fraught with legal potholes and moral minefields for those 
involved in it, the general public lie safe in their beds at night blissfully ignorant of just 
what is going on behind the scenes to provide this cocoon of social and economic 
safety. 

This framework of safety is under constant threat and attack. Overt terrorism is 
reported every day in the newspapers and is a global problem facing all nations. 
Extremist organisations have no limits to the lengths they will go to cause major social 
and economic disruption, and now, with the potential for obtaining nuclear material on 
the ‘‘black market’’ ; the consequences of this threat are almost unthinkable. 

At the other end of the scale we have the Police forces facing increasingly clever 
and organised criminals involved in drugs, fraud, extortion etc. They may not initially 
appear as dangerous as the terrorist threat, but in actual fact they could potentially pose 
a far greater threat, as they slowly but surely eat away at the delicate fabric of our 
society. 

This black picture would most certainly be an awful lot blacker if it were not for 
the constant use of information gained by the various security organisations through 
the use of covert surveillance, both audio and video. By making the mesh of the net 
tighter to catch the big fish we unfortunately snag a few of the smaller innocents. No 
system is perfect and that is the price we must pay for the blanket of security under 
which we all sleep. Those who stand in judgment of the use of this type of 
equipment should consider what is going on in the outside world, and just what life 
would be like without it. 

On a far more mundane level, yet just as important to the victims involved, our 
everyday lives are often faced with attack from within, not necessarily physically. 
Very often these are situations that the Police cannot deal with for various reasons. 


ACTUAL EXAMPLES 


Take the case of the family who had ploughed everything into building their busi- 


ness up over the last twenty years. They had noticed that profits seemed to be dwin- 
dling slowly but steadily. A paperwork investigation by the accountant showed noth- 
ing obviously wrong or sinister. As things got steadily worse they decided to take 
action involving the use of covert audio and video surveillance and radio ‘‘tagging’’ of 
a certain number of their produced items. 

What transpired was a shock to the family and almost disbelief by the Police. The 
appointment of a family “‘friend’’ into a position of authority two years previously had 
been a big mistake when he started to take away scrap by-product, rework it and sell it 
on at car boot sales. 

The success of his venture led him to expand into taking large quantities of material 
to keep up with the demand. Not having the production facilities to work the material 
he had cleverly created a second company within the first with paperwork, orders, 
production and despatch all being run to his benefit. 

The result of the information gained was a criminal prosecution and recovery of the 
company’s profits. This situation could not have been dealt with by the Police, they 
can only act when there is evidence of a crime and then only when, with their 
overstretched budgets and undermanning, there are no other more pressing cases to 
deal with. 

Then there is the case of the family who, certain that their older son was the victim 
of drug abuse and having watched him slide from a sparkling academic career in 
medicine into personal hell, made the unenviable decision to monitor his telephone 
calls. Only to find that their son was the subject of ongoing blackmail by a group of 
drug pushers who had found out about the theft, by him in desperation, of a small 
amount of drugs from the hospital in which he was employed and were forcing him to 
steal more and more for their benefit. 

Unfortunately these examples are far from exhaustive and over the twenty plus 
years I have been in this field I have seen a portfolio of tragedy which no level-headed, 
right minded person would disagree required, and wholly justified, the use of surveil- 
lance equipment. Where I believe the infringement of civil liberty was utterly insig- 
nificant in comparison to the benefit to society. Tim Jinks, Suma Designs 


legitmately be used without a licence. A 
snooper could for instance legally use a 
two-way radio working in the UK’s 
approved Citizens’ Band. But if hiding 
the transceiver involved breaking and 
entering, that would be a _ criminal 
offence in its own right. 

The Interception of Communications 
Act 1985 makes it an offence to read 
someone's letters or listen to their 
telephone calls, including cellphone 
calls. Anyone who thinks their com- 
munications are being intercepted by 
an unofficial snooper, should go to the 
police. The same Act allows the Home 
Secretary to ask BT to tap phones if 
crimes are suspected. 


Aggrieved parties, who think their 
phones are being officially tapped 
without justification, can apply for a 
review by an independent Tribunal. 
lf Princess Di really believes she 
is under electronic surveillance from 
“enemies” in the Palace, she has an 
easy remedy. 

British Telecom can act on intercep- 
tion too, by accusing the culprit of 
stealing electricity. 

The Data Protection Act 1984 makes 
it an offence to obtain personal data 
unlawfully, and store it on a computer. 
Storing speech as digital code could 
make bugging an offence under the 
data law. | ; 
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The Department of National Heritage 
has for the last two years been working 
on new privacy laws which will make 
bugging, telephoto photography and 
electronic surveillance a criminal of- 
fence. Progress is slow because any 
welcome attempt at protecting people 
against tape recording and_ photo- 
graphy, would also have the unwel- 
come side effect of making it a criminal 
offence for a TV crew to shoot street 
scenes, for amateur photographers to 
take candid snapshots and for radio 
reporters to use a portable tape 
recorder to capture background noise 
in, for example, shops, offices and car 
parks, or for town centres to_ install 
security cameras in exhibition halls. 


CELLPHONES 


When Cellnet and Vodafone launched 
their analogue cellphone services ten 
years ago, the only technology available 
was analogue. The phones _ trans- 
mit speech, like ordinary broadcast 
radio, but at higher frequency (around 
900MHz). Like a broadcast, the speech is 
“clear’’, not scrambled. 

The cellphone system.uses two fre- 
quencies for each call, one for outgoing 
speech and one for incoming speech. 
The cellphone operators originally tried 
to reassure — or fool — their customers, 
by saying that this meant anyone who 
tried to eavesdrop on a call by tuning a 
radio receiver in to the cellphone band 
would only hear one half of the conver- 
sation. In fact this is not so. 

The call always travels part of its way 
through the wires of the public tele- 
phone system, and this mixes the two 
halves of the conversation together. 
(This is why anyone using a telephone 
hears their own speech in their own 
ear.) Anyone who tunes in to either one 
of the two cellphone frequencies hears 
both parties. 

When a cellphone call is dialled, the 
phone grabs the first available free fre- 
quencies in the area. So there is no 
way of knowing what frequency a call 
will use, and thus no way of targetting 
an individual caller. But a “scanner” 
does the next best thing. It sweeps 
rapidly through a chosen radio band 
and stops at any frequency on which 
there is a strong signal. The user can 
then lock the receiver onto that fre- 
quency, or let it go on sweeping. 

The first scanners were designed for 
amateurs who wanted to sweep the 
short wave ham bands for inter- 
esting conversation. When 






A typical scanner. 
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cellphone services began the manufac- 
turers quickly launched new models 
which also covered the 900MHz band. 
They cost under £200 and are widely 
available. Sale must remain legal, so 
long as the scanner can tune to at 
least one band on which listening is 
legitimate. But be warned. Anyone 
caught with a scanner which has been 
programmed to sweep an unauthorised 
band is at legal risk. 

The new. digital cellphone serv- 
ices (Hutchison’s Orange, Mercury’s 
One2One and the pan-European GSM 
services offered by Cellnet and 
Vodafone) transmit speech as _ digital 
code. In itself this is no protection 
against eavesdropping. The coding 


system adheres to a published standard 
which any manufacturer can use to build 
a decoder. But in Europe the digital 
systems use a powerful encryption 
system which scrambles the digital code 
so that it can only be deciphered by the 
intended receiver. So anyone worried 
about eavesdropping would be _ best 
advised to use a digital service. 

Because the encryption is so power- 
ful, cellphone manufacturers cannot ex- 
port to countries (e.g. in the Middle 
East) which are classified as hostile. 
The military does not want to help the 
enemy relay secret messages. Likewise 
as digital cellphone services open up 
across the US this year, it is likely 
that the speech channels will either be 


clear, or encrypted with only a weak 
encryption system. The law enforce- 
ment agencies want to eavesdrop on 
criminals and drug traffickers. 


WORLD WIDE BUGGING 


The /ridium digital satellite cellphone 
system developed by Motorola will give 
world cover later in the decade, without 
any scrambling. Anyone with a digital 
scanner, anywhere in the world, should 
then be able to eavesdrop on any satel- 
lite cellphone anywhere in their area. 

It is hard to see how legislators can 
ever outlaw this, with any hope of en- 
forcement. Loss of privacy is one more 
price we must pay for technological 
progress. [] 








Max Fidling 


Trapped in Utopia 

The shack, located in my back garden, 
and now a local eyesore, is about the only 
place where the Boss won’t venture. After 
all, nothing stops her organising the rest 
of the place and generally bossing me 
around, but Utopia will be found in my 
shed, I often tell the cat, where there’s 
always something of interest happening on 
the bench to generally keep me out of 
mischief. 

More recently I’ve had the handicap of 
having other unwanted little visitors to the 
shack, in the form of a family of mice. 
Certainly I’ve heard the patter of tiny feet 
on more than one occasion, and a tiny grey 
four-legged furry thing has been spotted 
scurrying around at least once recently — 
and I don’t mean Piddles, my cat! 

You would think that my mousing 
moggie would be interested in putting paid 
to these uninvited guests, but you’re sadly 
mistaken. As lazy as ever, the puss seems 
content to make cringing, wailing noises at 
feeding time and call it a day at that, 
occasionally stirring in between times. 
Nope, if I want to catch these ‘“‘meeces’’, I 
rambled while addressing the cat, I guess 
Pll have to do it myself! 

Having cycled to my local store, I 
returned with a brown paper bag holding a 
handufl of mouse traps. Back at the shack, 
I spring-loaded several of these fearsome- 
looking things and gingerly placed them 
strategically around my headquarters. I 
didn’t dare ask the Boss for some pieces of 
cheese, in case the truth emerged .. . 

So, traps all set and in place, I plugged 
the soldering iron in once more, and soon 
the shed was swimming with the heady 
fragrance of good old resin-core solder, as 
bits of wire pinged off and flew through 
the air, propelled by my wire cutters. 


A Call-Touch 


I was, as usual, beavering away con- 
structing a new electronics project, with 
a construction magazine laid on the ter- 
racotta-colour bench (the remnant of my 
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Onm Sweet Ohm, , 


paint-mixing exercise a 
few weeks ago). I ticked 
off the wiring diagram as I 
deftly stripped lengths of wire 
and soldered them into place. 

You see, I’d decided to do something 
about the old home-made Intercom which 
connected the shed to the house. An old 
reel of mains cable had previously been 
pressed into service to rig the system 
up, but during a bout of gardening, 
the cable had been snipped by the 
hedge trimmer, and so drastic action was 
needed! 

A suitable Intercom project had at last 
been spotted in a magazine and having 
finally amassed all the bits, here I was, 
working like Alexander Graham Bell’s 
apprentice, in a very hot shed. One thing 
I liked about the intercom was its 
‘*touch-switch’’ feature, where bridging 
two touch-sensitive contacts I’d made 
from some screw heads, caused a ‘‘call’’ 
signal to be sent to the remote unit. Skin 
resistance, or something. 

Meantime, Piddles rooted around in 
the shack, feeling the need to inves- 
tigate everything as usual. A sound of 
scampering mice could be heard coming 
through the wooden floor from under- 
neath the shed. My eyes narrowed as I 
anticipated a mouse trap snapping shut 
any second now ... but not a bean was 
heard! I carried on soldering, whistling a 
tune. 

By now it was late evening and finally 
the Intercom was finished, and a quick 
check with the talking multimeter gave 
the thumbs-up. Yet more cable, this time 
some twin-core, was laid inelegantly be- 
tween the shack and the house, and our 
new telecommunications system sprang 
into life as I snapped a battery onto the 
connector and closed everything up. 





By touching the touch-switch on the 
Intercom in the shed, a_ strangled 
‘“*squawk’’ emitted from the remote unit 
back at the ranch, and thus a call-signal 
was made. I retired back to the house, 
having cleared up the bench for the day, 
feeling duly pleased with myself at 
restoring communications. 


Hopping Mad 

At precisely 2.45a.m., so my bedside 
clock stated, I was awoken to the sound 
of a certain squawking Intercom. 

A nerve-cringing intermittent screech 
could be heard coming from the intercom 
in the kitchen downstairs, and faced with 
the Boss’s impending wrath for wakening 
her, I pottered bleary-eyed downstairs in 
my dressing-gown to investigate. Some- 
thing was obviously wrong with the Inter- 
com’s other end, I muttered, which meant 
a visit to the shack, guided by my Wool- 
worth’s plastic torch... 

Unlocking the shack door, I peered 
round inside until the flickering torch 
beam fell upon the new Intercom. There, 
sat on the plastic box, bridging the two 
screw-heads of the Intercom’s touch 
switch was ...a mouse! 

I lunged forward to shoo the fiend 
away, but the mouse instantly flitted out 
of sight! Then with a CRACK! my slip- 
pers trod on a spring-loaded mouse trap 
which snapped shut on my toe! 

Youch! Pirouetting round, I hopped 
back up the path and retired back to bed, 
toe throbbing, whilst Piddles, oblivious to 
all the commotion, went back to sleep, 
wondering what all the fuss was about. 
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SHERWOOD ELECTRONICS 


FREE COMPONENTS 


Buy 10 x £1 Special Packs and choose another one FREE 


SP1 15 x 5mm Red Leds SP118 2 x Cmos 4047 

SP2 12 x 5mm Green Leds SP119 4x Cmos 4072 

SP3 12 x 5mm Yellow Leds SP124 20 x Assorted ceramic disc 
SP6 15 x 3mm Red Leds caps. 

SP7 12 x 3mm Green Leds SP125 10 x 1000/16V radial elect 
SP8 10 x 3mm Yellow Leds Caps. 

SP10 100 x 1N4148 diodes SP130 100 x Mixed 0.5W C.F. resistors 
SP11 30 x 1N4001 diodes SP131 2 x TLO71 Op.amps 

SP12 30 x 1N4002 diodes SP135 6 x Min. slide switches 

SP13 20 x Assorted radial elect. caps. SP137 x W005 1.5A rectifiers 





FREE 
CATALOGUE 


THINK COMPONENTS - THINK CRICKLEWOOD 


@ TELEVISION & VIDEO SPARES @ RESISTORS & 
CAPACITORS e HI-FI GADGETS & SPEAKERS 
@ TRANSISTORS & I.C.’s e AUDIOPHILE CAPACITORS 













@ IN CAR AUDIO @e COMPUTER BOARDS e@ TOOLS & TEST 





SP18 20 x BC182 transistors SP138 20 x 2.2/50V rad. elect. caps. 
SP19 20 x BC183 transistors SP142 x Cmos 4017 EQUIPMENT @ PLUGS SOCKETS & LEADS 
SP20 20 x BC184 transistors SP144 x TIP31A transistors 
SP21 20 x BC212 transistors SP145 x ZTX300 transistors 
SP22 20 x BC214 transistors SP147 x Stripboard 9 strips/ 
SP23 20 x BC549 transistors 25 holes 

SP24 4 x Cmos 4001 SP151 x 8mm Red Leds 

SP25 4 x 555 timers SP152 x 8mm Green Leds 

SP26 4 x 741 Op.amps SP153 x 8mm Yellow Leds 

SP28 4 x Cmos 4011 SP156 x Stripboard, 14 strips/ 
SP29 4 x Cmos 4013 27 holes 

SP33 4 x Cmos 4081 SP160 x 2N3904 transistors 
SP36 25 x 10/25Vradialelectcaps SP161 x 2N3906 transistors 
SP37. = 15 x 100/35V radial electcaps SP162 x 100K hor. trimpots 


SP39 10 x 470/16V radial elect caps SP165 x LF351 Op.amps 


eh eh 
COOWNDDOOOMMNWDOO orhp IaInWNo > 















SP41 20 x Mixed transistors SP167 x BC107 transistors 
SP42 200 x Mixed0.25WC-F. resistors SP168 x BC108 transistors 
nea A X pe ey abhi aie 10 x oie rad. elect. caps 
4 2 x Assorted axial elect. caps. 175 20 x 1/63V radial elect caps 
SP102 20 x 8-pin DIL sockets SP182 20 x 4.7/50V radial elect caps PLEASE SEND ME of ory OF THE CRICKLEWOOD CATALOGUE. 
SP103 15 x 14-pin DIL sockets SP183 20 x BC547 transistors 7 
SP104 15 x 16-pin DIL sockets SP187 15 x BC239 transistors 
SP105 5 x 74LS00 SP192 x Cmos 4066 
SP106 5 x 74LS02 SP193 20 x BC213 transistors 
SP112 4 x Cmos 4093 SP194 10 x OA90 diodes 
SP115 3 x 10mm Red Leds SP195 3 x 10mm Yellow Leds 
SP116 3 x 10mm Green Leds 
SP117 15 x BC556 transistors Catalogue £1 inc. P&P or FREE 





ith fi : semi : spore 
RESISTOR PACKS — CFilm WARE SUGINET PRICES HELD INTO 1996 


P&P £1.2 
RP3 5S.each value — total 365 0.25W £2.40 (jp. ad dleh edie 


RP7 10 each value — total 730 0.25W £3.75 Ordersto: 
RP10 1000 popular values 0.25W —-£6.00 Sherwood Electronics, 
RP4 105 each value-total3650.5W £3.40 MRMotUTe Tutte) i) ee Tarif tee 


RP8 10 each value-total 730 0.5W £6.00 Notts. NG19 6TD. 


PCB Sort caste 


For Windows 3.1, 95 oNT eal 








(Gry rela lenycevere ts ol (crelane)nl (ecm mice pm (0 al Gh ule <lenwelere Broadway, 
~ London NW2 3ET. Tel: 0181-450. 0995 Fax: 0181-208 1441 














Runs on any PC running Windows 3.1, Windows 95 or 
Windows NT with a minimum 2MB RAM 
Will work with any Windows supported printer and monitor 















Internet 
Visit our WWW site at www.niche.co.uk for more information 

and a working demo. The demo is also available via anonymous FTP 
re " from ftp.demon.co.uk in the dir /oub/ibmpc/win3/apps/pcbdemo/ as 
natant oD Internet e-mail PEOE TINE COMON-C co.uk. 








Looking for the price? 
It's just £49.00 all inclusive: 


..no VAT...no postage... ‘ Pf 


..NOo additional charges for 
overseas orders. 













pn | te —Praties Single or Double sided PCBs. 
zewa VEE ._|¥ Print out to any Windows supported printer. 
mango | ~ |¥ Toolbar for rapid access to commonly 


Dealers and distributors wanted. fuse” : ae i | used components. 
-— ___ |v Helpful prompts on screen as you work. 


Wi —_~O 2 * lv Pad, track & IC sizes fully customisable. 















m ie |v No charges for technical support. 

ee ee wan ¥ Snap-to grid sizes 0.1", 0.05" 0.025" 
and unrestricted. 
.4¥ SMT pads and other pad shapes. 


__|v Prints at the resolution of your printer, much 
higher than the screen shot shown here. 


Niche Software (UK) : anengy ———— 


22 Tavistock Drive, Belmont, Hereford, HR2 7XN. Phone (01432) 355 414 
Available in South Africa from JANCA Enterprises, PO Box 32131, 9317 Fichardtpark at R299,00 
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_ Constructional Project - 


GARDEN 
MOLE-ESTER 


TERRY de VAUX-BALBIANIE — ™ 


l/se the “‘gogreen”’ approach to 
tell Mr. Mole to pack his bags! 


OLES are cute little creatures and 
few people would wish them any 
physical harm. However, damage 


caused by their velvety visits will try the 
patience of any garden lover. Some, in 
their frustration, will resort to the use of 
traps or poisoned earthworms. 





ON YOUR BIKE! 


This project is a humane, ‘‘green’’ and 
totally safe way of purging your garden of 
malingering moles. A period of use should 
banish your grief-stricken guests and you 
can get on with gardening without a con- 
stant reminder of their unwelcome visits. 

In use, Mole-Ester is placed face down 
or buried in the ground as close as possible 
to any signs of activity. It does not need to 
be switched on — placing it with the correct 
orientation does this automatically. 

About every 30 seconds, an audible tone 
is emitted for two seconds and at a 
frequency chosen to annoy the most 
tolerant of beady-eyed burrowers. The 
low-frequency sound conducts via_ the 
front face of the plastic enclosure through 
the ground. 

The moles will hear this and soon 
decide to seek a more hospitable host for 
their excursions. Moving the device from 
one site to another will keep your non- 
paying guests guessing. 

Using short bursts of sound rather than 
a continuous tone conserves the batteries. 
This is because the current requirement is 
only about 3mA between pulses but rises 
to 80mA average during actual operation. 

It is also probably more effective this 
way. The internal 12V ‘‘AAA’’ battery 
pack will provide about 150 hours of serv- 
ice and, in practice, this means several 
months of occasional use. 

The specified plastic enclosure used for 
the prototype is waterproof. The absence 
of a conventional on-off switch means that 
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no holes need be drilled in it. The gar- 
den may therefore be watered in the usual 
way without any fear of moisture seepage 
ruining the circuit. 


ICib 
7556 


RESET TRIG 


a 
D1 
1N4148 

k 







Taina, 


are input to an amplifier and hence operate 
a small loudspeaker which emits a deep 
pulsing buzzing noise. 


SLOW PULSE 


Looking at the full circuit diagram for 
the Mole-Ester in Fig. 2, Sl is a mercury 
tilt switch. When the orientation is correct, 





Fig. 2. Complete circuit diagram for the Mole-Ester. 


CIRCUIT 
DESCRIPTION 


The Mole-Ester circuit is illustrated in 
block diagram form in Fig. 1 and as 
a complete circuit diagram is Fig. 2. 
Consider Fig. 1 first. The slow astable 
produces pulses at half-minute intervals 
approximately and having a mark/space 
ratio of 1:15 — that is, each pulse is on for 
about two seconds or one-fifteenth of the 
total cycle time. 

While the slow astable output is on, the 
fast astable is enabled. This latter one 
provides rapid output pulses at a frequency 
of about 330Hz. In this way, periodic short 
bursts at this frequency will be produced at 
the output of the fast astable. These pulses 


AMPLIFIER LOUDSPEAKER 





Fig. 1. Block diagram for the Mole-Ester. 
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a bead of mercury inside bridges a pair 
of contacts and a circuit is established. 
This will be the case when the device is 
placed face-down — a supply will then be 
provided by battery Bl to the rest of 
the circuit. While the switch is horizontal 
(enclosure placed on its side) or upside 
down, the supply is cut off and no current 
flows. 

Two halves of a dual CMOS timer IC1 
form the basis of this very simple circuit. 
ICla and IClb are both configured as 
astables — ICla being responsible for gen- 
erating the slow pulses and IC1b for the 
rapid ones which will produce the audible 
tone. 

The time period and mark/space ratio 
of ICla are determined by fixed resistors 
R1 and R2 in conjunction with capacitor 
Cl. Diode D1 is necessary to allow for 
a short mark/space ratio. Without it, on- 
chip circuitry limits the mark/space ratio to 
1:1 approximately — that is, equal on and 
off times. With the values specified, the 
time period and mark/space ratio will be as 
stated previously. 
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Since these parameters are not thought 
to be particularly important, no adjustment 
is provided. However, the on time could 
be extended by increasing the value of 
resistor R1 and the total time period time 
raised by increasing R2 and vice-versa. 

Output pulses are produced at pin 5 and 
these are applied direct to the reset pin 
of IC1b, pin 10. While ‘“‘high’’, IC1b is 
enabled and while “‘low’’ it is inhibited. 

The time period of IC1b is determined 
by fixed resistors, R3 and R4 in conjunc- 
tion with preset potentiometer VR1 and 
capacitor C2. With preset VRI at mid- 
track position, the time period will be 
around 3-3ms — that is, the output will 
pulse on and off with a frequency of about 
330Hz. Preset VRI may be used to adjust 
the frequency for best effect at the end of 
construction. 

The output of IClb (pin 9) is applied 
to the base (b) of transistor, TR1 through 
current-limiting resistor, R5. The transis- 
tor acts as a simple current amplifier and 
pulses of increased amplitude flow through 
the coil of the miniature loudspeaker, LS1, 
placed in the collector (c) circuit. 

This then emits a pulsing tone. The 
loudspeaker is likely to be over-driven but 
this does not matter — it is not thought that 
moles appreciate high quality sound. 


CONSTRUCTION 


Construction of the Mole-Ester uses a 
single-sided printed circuit board (p.c.b.) 
The topside component layout and full size 
master foil pattern are illustrated in Fig. 3. 
This p.c.b. is available from the EPE PCB 
Service, code 106. 

Note that it is essential to use the speci- 
fied waterproof plastic box for this project. 
Other enclosures will tend to leak and this 
could ruin the circuit. 








Begin construction by drilling the two 
mounting holes in the p.c.b. then solder the 
i.c. socket into position (but do not unpack 
and insert the i.c. itself at this stage). Fol- 
low with all resistors, preset potentiometer 
VRI and capacitors. 

Note that resistor R2 (2OMQ)) consists 
of two ten megohm (1OMQ) components 
connected in series (both labelled ‘‘R2’’ in 
the overlay diagram, Fig. 3). This is 
because IOMQ is the highest easily- 
obtainable value. If a single near-value 
resistor, say 22MQ, is available solder it 
between the top and bottom pads in the 
‘*R2’’ position — ignore the two inter- 
connected ones in the middle. 

Solder the mercury tilt-switch, S1, into 
position using minimum heat from the 
soldering iron. When the domed top of this 
component points downwards it will be 
on. 

Next, solder diode D1 in place taking 
care over the polarity (the cathode (k) end 
having the stripe on the body connects to 
IC1 pins 2 and 6). Solder in the transis- 
tor TR1, observing the orientation — the 
‘*flat’’ faces the right-hand edge of the cir- 
cuit board. 


ALL WIRE-UP 

Refer to Fig. 4 which shows - the 
off-board wiring. It seems that battery 
holders for eight ‘‘AAA’’ size cells are 


-not listed by the popular suppliers. How- 


ever, holders for four such cells are 
readily available so two of these will be 
needed. If a single holder for eight cells 
is available, simply solder the end leads 
of the PP3-type battery snap (or the 
appropriate type of connector for the 
battery holder) to the p.c.b. pads marked 
“Bie "cand Sh) —.’’. The red: wite-1s 
the positive or plus connection. 














Fig. 3. Printed circuit board component layout and full size 
underside copper foil master pattern. 


COMPONENTS 


Resistors 
R1 1M 
R2 20M (2 off 10M or single 
22M) — see text 


R3- Ak7 
R4 10k see 


R5 3k3 
All 0:25W 5% carbon film TALK 


Potentiometer Page 
VR1 47k enclosed carbon preset 


Capacitors 
C1 2.2 min. metallised 
polyester — 5mm lead 
spacing 
C2 100n min. metallised 
polyester — 5mm lead 
spacing 


Semiconductors 
D1 1N4148 signal diode 
TR1 ZTX300 npn silicon 
transistor 
IC1 7556 dual CMOS timer 


Miscellaneous 
$1 Mercury tilt-switch 
LS1 64 ohm 66mm dia. 
loudspeaker 
B1 12V battery pack (8 x AAA 
alkaline cells), with battery 
holder(s) — see text 
Waterproof plastic box, size 100mm x 
100mm x 50mm; printed circuit board 
available from EPE PCB Service, code 
106; 14-pin d.i.l. socket; PP3 battery 
snap, — 1 or 2 off (or as required to 
connect the battery holders — see text); 
stranded connecting wire; quick-setting 


epoxy resin adhesive;  self-tapping 
screws; solder, etc. 

Approx Cost £ 7 | oe 
Guidance Only 


excluding batts. 








Layout of components inside the waterproof case. The 


loudspeaker is glued to the inside of the lid. 
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If using two holders, proceed as follows 
(using two PP3-type battery clip leads). 
Solder the positive (red) lead of one of the 
holders to the p.c.b. pad marked ‘*B1+”’ 
and solder the negative (black) lead of the 
other holder to the p.c.b. pad marked 
‘*B1 —’’. Shorten the two remaining ‘‘free”’ 
ends and connect them together. Insulate 
the joint using a short piece of sleeving or 
p.v.c. tape. Fig. 4 assumes that this latter 
method has been used. 

Solder 8cm lengths of stranded connect- 
ing wire to the two p.c.b. pads marked 
“*LS1’’. Adjust preset VR1 to approxi- 
mately mid-track position. 

Finally, insert the i.c. observing its 
orientation. Since this is a CMOS com- 
ponent, it would be wise to touch some- 
thing which is ‘‘earthed’’ (such as a water 
tap) before handling the pins. This is to 
dissipate any static charge which might 
exist on the body and which could possibly 
cause damage. 


BOXING-UP 


It is important that the attachment of 
internal components does not involve drill- 
ing holes in the box since this would give 
an opportunity for rainwater or moisture to 


Fig. 4. Interwiring to the battery holders, speaker and circuit 


board. 
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Burying the unit below ground, near mole activity, will soon send them packing. 


enter. The printed circuit board is secured 
to the base using the existing shallow slots. 
These will accept short self-tapping screws 
using the holes in the p.c.b. already drilled 
for the purpose. Be very careful not to 
overtighten them. 

The battery holder(s) could be held 
securely using a piece of foam stuck to the 
inside of the case lid. In this way, the 
batteries will be easy to replace. 

Choose a position for the loudspeaker 
on the lid of the box where is will not foul 
the battery pack or anything else when in 
position. Attach it using a little quick-set- 
ting epoxy resin adhesive around its rim. 

Solder the wires leading from the 
**LS1’’ pads on the p.c.b. on to its 
terminals (polarity unimportant). The 
loudspeaker does not need holes for the 
sound to pass through since it relies on the 
sound conducting through the face of the 
box and into the soil. 

The sound is at a low frequency and 
does this well enough for the purpose. 
Inevitably the sound level will be reduced 
with the lid in position. Note that the 
speaker coil resistance must be high as 
specified. Do not use an 8Q) loudspeaker 
which is the more common type. 


CIRCUIT 
BOARD 





Layout of components on_ the 
completed p.c.b. 


TRIAL-RUN 


Insert the batteries into their holder(s) 
and connect them up. Place the lid in posi- 
tion temporarily. 

Turn the box so that the loudspeaker 
faces downwards. The circuit should 
operate straight away and the loudspeaker 
emit a loud buzzing tone for about two 
seconds every 30 seconds or so. Turn the 
box with other orientations and it should 
stop. 

Adjust preset VR1 as required for the 
best operating frequency — that is, for the 
most effective vibration of the front face of 
the box. Finally, attach the lid firmly. 

In some situations, placing the case flat 
on the ground perhaps with a weight on 
top will be appropriate. However, opera- 
tion will be improved if it can be buried. 

A period of trial will be needed to find 
the best position, depth, etc for the unit. 
Also, how long it needs to be in one place 
to be effective before moving it to another. 
The time of night and day are also worth 
experimenting with as is the frequency of 
operation. 

If the device has been buried, there is no 
need to unearth it to check the batteries. 
Simply push a cane into the ground so that 
it touches the bottom of the case. If the ear 
is applied to the top of the cane, the sound 
should be clearly heard. 

Goodbye Mr. Mole! 





NEW -- MultiRouter! 


There are autorouters and AutoRouters.... 


e Uses the latest 32 bit, 
Shape Based, Multi-pass 
Technology 

e Extremely Fast - 


Do in Minutes what would 
usually take days or weeks 


e AutoRoute very large and 
complex boards 
e User Controllable, 
User Configurable 

e 100% Completion where 
"The Best Autorouter that | have other autorouters fail 
seen costing less than £10,000!" @ Could Eas ily Pay For Itself 

R.H. - (Willingham, UK) On The First Job 
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EASY- PC Professional: “Schematic — kes | From $275 
Capture and PCB CAD. Links directly to 
ANALYSER III, LAYAN and P PULSAR. 


MultiRouter: 32bit Multi- -pass Autorouter $475 
for EASY-PC Professional XM 


LAYAN: New Electro- Magnetic layout $950 
Simulator. Include board parasitics in 
your Analogue simulations. Links with 
and requires EASY-PC Professional XM 
;and ANALYSER III Professional 































































betcha eit ee 
paecckyh canteen PULSAR: Digital Circuit Simulator From $195 

| & Digital a ee ae ae ANALYSER Ill: Analogue Linear Circuit Veron $195 

é : 3 oy . naman at Spa Simulator 

zs Simulation FILTECH: Active and Passive Filter From $275 


Design | program ba eee 
|STOCKIT: New comprehensive Stock 

control program for the small or medium 
sized business a 
EASY-PC: Award Winning PCB and sd 
Schematic CAD. 


Z-MATCH : Award Winning Smith-Chart | From $275 
based program for RF Engineers. 


Pri ps from UKE145 | US$275 paren meee arerade pole, USS pices alate 


For full information, please write, phone or fax:- e TECHNICAL SUPPORT FREE FOR LIFE 
e PROGRAMS NOT COPY PROTECTED. 


Number One Systems * SPECIAL PRICES FOR EDUCATION. 


UK/EEC: Ref: EVD, Harding Way, St.lves, Cambridgeshire, ENGLAND, PE17 4WR. Email: sales@numberone.com 

Telephone UK: 01480 461778 (7 lines) Fax: 01480 494042 international +44 1480 461778 
USA: Ref: EVD, 126 Smith Creek Drive, Los Gatos, CA 95030 
Telephone/Fax: (408) 395-0249 
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VIDEOS ON 
ELECTRONICS 


A range of videos designed to provide instruction on 
electronics theory. Each video gives a sound introduction 
and grounding in a specialised area of the subject. The 
tapes make learning both easier and more enjoyable than 
pure textbook or magazine study. They have proved par- 
ticularly useful in schools, colleges, training departments 
and electronics clubs as well as to general hobbyists and 
those following distance learning courses etc. 


BASICS 
VT201 to VI206 is a basic electronics 
course and is designed to be used as a 
complete series, if required. 


VT201 54 minutes. Part One; D.C. Circuits. This 
video is an absolute must for the beginner. 
Series circuits, parallel circuits, Ohms law, 
how to use the digital multimeter and much 
more. Order Code VT201 
VT202 62 minutes. Part Two; A.C. Circuits. This 
is your next step in understanding the basics of 
electronics. You will learn about how coils, 
transformers, capacitors, etc are used in com- 
mon circuits. Order Code VT202 
VT203 57 minutes. Part Three; Semiconductors. 
Gives you an exciting look into the world 
of semiconductors. With basic semiconduc- 
tor theory. Plus 15 different semiconductor 
devices explained. Order Code VT203 





VT204 56 minutes. Part Four; Power Supplies. 
Guides you step-by-step through different sec- 
tions of a power supply. Order Code VT204 
VT205 57 minutes. Part Five; Amplifiers. Shows 
you how amplifiers work as you have never 
seen them before. Class A, class B, class C, 
op.amps. etc. Order Code VT205 
VT206 54 minutes. Part Six; Oscillators. Oscil- 
lators are found in both linear and digital cir- 
cuits. Gives a good basic background in oscil- 
lator circuits. Order Code VT206 


£34:95... 


inc. VAT & postage 


Order 8 or more get one extra FREE 
Order 16 get two extra FREE 











VCR MAINTENANCE 


VT102 84 minutes: Introduction to VCR 
Repair. Warning, not for the beginner. 
Through the use of block diagrams this 
video will take you through the various 
circuits found in the NTSC VHS system. 
You will follow the signal from the input 
to the audio/video heads then from the 
heads back to the output. 

Order Code VT102 
VT103 35 minutes: A step-by-step easy to 
follow procedure for professionally clean- 
ing the tape path and replacing many of 
the belts in most VHS VCR’s. The viewer 
will also become familiar with the various 
parts found in the tape path. 
Order Code VT103 



















DIGITAL 


Now for the digital series of six videos. 
This series is designed to provide a 
good grounding in digital and computer 
technology. 


VT301 54 minutes. Digital One; Gates begins 
with the basics as you learn about seven 
of the most common gates which are used 
in almost every digital circuit, plus Binary 
notation. Order Code VT301 
VT302 55 minutes. Digital Two; Flip Flops will 
further enhance your knowledge of digi- 
tal basics. You will learn about Octal 
and Hexadecimal notation groups, flip-flops, 
counters, etc. Order Code VT302 
VT303 54 minutes. Digital Three; Registers and 
Displays is your next step in obtaining a solid 
understanding of the basic circuits found in 
today’s digital designs. Gets into multiplexers, 
registers, display devices, etc. 

Order Code VT303 
VT304 59 minutes. Digital Four; DAC and ADC 
shows you how the computer is able to com- 
municate with the real world. You will learn 
about digital-to-analogue and analoque-to-digi- 
tal converter circuits. Order Code VT304 
VT305 56 minutes. Digital Five; Memory Devices 
introduces you to the technology used in many 
of today’s memory devices. You will learn all 
about ROM devices and then proceed into 
PROM, EPROM, EEPROM, SRAM, DRAM, and 
MBM devices. Order Code VT305 
VT306 56 minutes. Digital Six; The CPU gives 
you a thorough understanding in the basics of 
the central processing unit and the input/output 
circuits used to make the system work. 


Order Code VT306 


ORDERING: Price includes postage to anywhere in the world. 


OVERSEAS ORDERS: We use the VAT portion of the price to pay for 
airmail postage and packing, wherever you live in the world. Just send 
£34.95 per tape. All payments in £ sterling only (send cheque or 
money order drawn on a UK bank). 

Visa and Mastercard orders accepted — please give card number, card expiry date 
and cardholder’s address if different from the delivery address. 


Orders are normally sent within seven days but please allow a maximum of 28 days - 
longer for overseas orders. 
Send your order to: Direct Book Service, 33 Gravel Hill, Merley, 
Wimborne, Dorset BH21 IRW (Mail Order Only) 
Direct Book Service is a division of 
Wimborne Publishing Ltd., 
Tel: 01202 881749. Fax: 01202 841692 
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RADIO 
VT401 61 minutes. A.M. Radio Theory. The most 
complete video ever produced on a.m. radio. 
Begins with the basics of a.m. transmission and 
proceeds to the five major stages of a.m. recep- 
tion. Learn how the signal is detected, converted 
and reproduced. Also covers the Motorola C- 
QUAM a.m. stereo system. Order Code VT401 
VT402 58 minutes. EM. Radio Part 1. FM. basics 
including the’ functional blocks of a receiver. 
Plus r.f. amplifier, mixer oscillator, i.f. amplifier, 


limiter and f.m. decoder stages of a typical f.m. 
receiver. - Order Code VT402 





VT403 58 minutes. EM. Radio Part 2. A con- 
tinuation of f.m. technology from Part 1. 
Begins with the detector stage output, proceeds 
to the 19kHz amplifier, frequency doubler, 
stereo demultiplexer and audio amplifier stages. 
Also covers RDS digital data encoding and 
decoding. Order Code VT403 


MISCELLANEOUS 
VT501 58 minutes. Fibre Optics. From the fun- 
damentals of fibre optic technology through 
cable manufacture to connectors, transmitters 
and receivers. Order Code VT501 
VT502 57 minutes. Laser Technology A basic in- 
troduction covering some of the common uses of 
laser devices, plus the operation of the Ruby 
Rod laser, HeNe laser, COg gas laser and semi- 
conductor laser devices. Also covers the basics 


of CD and bar code scanning. 
Order Code VT502 





Each video uses a mixture of animated 
current flow in circuits plus text, plus 
cartoon instruction etc., and a very full 
commentary to get the points across. The 
tapes are imported by us and originate 
from VCK Educational Products Co, an 
American supplier. (All videos are to the 
UK PAL standard on VHS tapes) 
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KITS 
RADIO KITS/TRANSMITTERS/ SEN i STAM P 
naawieconnen,, | FOR LATEST 
Ps , OU- Z 
we Feared on ay Pade icon, SANS CATALOGUE 


CRO FM (b). Variable mic. sensitivity. Tuneable 
80-110MHz. 1km range, 2 x 3‘5em £7.95 
ULTRA MINI FM. 200mtrs range. 80-100MHz, runs off 


* SURVEILLANCE 
* KITS : 


watch rr teen only 1 x 2cm a ae ead U.H.F 
FM TRACKER. Transmits a constant tone for direction oGUels 
finding, tracking etc. 80-110MHz es.95 | kx SECURITY TX/RX 


FM RECEIVER (a). Small high quality FM receiver. 
Covers standard FM broadcast bands. Will drive 
headphones (not inc.) «£10. 
FM RECEIVER (b). As (a) but with 3 watt audio power ne 


D.T.I. approved key 

fob transmitter and 

receiver kit. 200mts. 
range. Ideal for alarms. 


* AUDIO 
* RADIO 


amplifier and tuning LED £13, remote control. pagers 
CRYSTAL RADIO. Great introduction to radio electronics. etc. Exceptional value. 
Includes tuner, ferrite aerial and earphone £8.50 Transmitter £13.95 
AM RADIO. Single chip radio for use with headphones, Receiver £25.50 ' 
(not inc.) or an external amplifier £9.90 


|.R. REMOTE CONTROL. Single channel for lights, 
garage doors etc. Transmitter - £6.95 

Receiver (with mains relay) - £12.20 
27MHz RADIO CONTROL. 


Single channel, XTAL controlled Transmitter - £9.50 TRANSMI t ERS 
Receiver (with mains relay) - £15.45 G U i D ee 
PREAMPS/AUDIO 

AU10 GENERAL PURPOSE PREAMP for audio * Only £3.95 Aaa 
applications where low noise isn't a priority - guitar amps Tdi OF 
etc. 9V-15V, variable gain and high output £4.20 * Easy to HP eS 
AU11 LOW NOISE PREAMP for more critical input stages. y ae 
ideal for mixers etc. 9V-15V, variable gain £4.50 follow 
AU12 ULTRA LOW NOISE PREAMP. Professional ide t 
standard, Uses an NE5534 ic, 9V-15V, variable gain £5.99 QUIGE tO 
AU14 SMALL SIG +EQ. Preamp with a simple three-band fH yiIdij ng 
passive EQ circuit. fee a for piezo pu’s £6.90 
{AU15 SINGLE TRANSISTOR. Low noise preamp for Short 
electric guitars etc. Preset gain. BC184L £3.90 range 
AU16 ACTIVE TONE OL. 12dB cut and boost, 
bese ond webie ih ean Inches pots. | £9.95 F.M. 

17 7- ard for graphic/tone contro : 
applications. Pots included £14.95 transmitters 
esd -syrsre se ra a gard at ie and surveillance a 
Variable clock frequency for producing double track an , ‘ ~ 
echo igre ey Ses we 2-5 . ed — devices. Packed with useful 
AU21/22 DIGITAL D . 200ms and 800ms digiita i j j j 
delay lines with 10-bit A/D-D/A. Variable sample rate information and circuits. 


(25-50kHz). Variable delay time. 200ms £20.40, 800ms (Some of the circuits included cannot be 
£24.95 used legally in the UK) 


ALL KITS COME COMPLETE WITH PRE-DRILLED PC.B.’s, HIGH SPEC 
COMPONENTS AND FULL INSTRUCTIONS - MAIL ORDER ONLY - MAKE 





CHEQUES/PO’S PAYABLE TO J.C.G. PLEASE ADD 50p POSTAGE AND PACKING. 














This is the easiest way to start using PIC microcontrollers. PIC EEZE is a 
powerful and versatile development system that allows you to start at the level 
you like and upgrade if needed whenever your ready. All systems have ZIF 
sockets, high quality PCBs (unlike similar priced systems). Fully featured 
Assembler/Simulator & Programming environment, designed to be software 
upgraded (All software upgrades are FREE). 


Programs/ PIC PIC PIC 
Features EEZE | EEZE EEZE 
1 2 3 


16C54/55/56/57/58 Wee ee 
























Upgrading is 













simple, just 
order the 
required 
system 
YES firmware and 
[in Circuit Emulation | - [| YES | _ pay the 
ifference 





[Price (built and tested) _| £44.95 | £52.95 | £72.95 | 


Target probe can be taken from the expansion 
port to application circuit. Your program can then be stepped/run etc. with 
results on screen and at probe. 

BASIC COMPILER Allows you to make your own BASIC PICs and 
evaluate your program with Real Time Emulation through target probe. 
(Please write/call for details/availability). 

LPAK plugs into the expansion port and has coloured LEDs, 7 segs, 

buttons and switches and minicore emulator to show PIC programming 
methods (includes examples). £28.00. 

DPAK stand alone demo boards (2). One is like LPAK and the other will 
accept 18/28 pin PIC, has oscillator and power sections ready built. Can be 
used with breadboards or you own circuit etc. £28.00. 

SUPPORT We will give continuing support to our users and products. Future 
expansion planned — 17CXX Programmer — smart card reader/writer and more. 
Please write or telephone for further information if required. 


Please add £2.00 P&P and 
make cheques payable to 
LENNARD RESEARCH 


29 Lavender Gardens, Jesmond, Newcastle upon Tyne, NE2 3DD. 
Telephone (0191) 281 8050. 
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INTERNAL CD WRITER 


AMATEUR RADIO 
EQUIPMENT 


: ND 
OMPUTER BOOKS A 
: ACCESSORIES 


and much more... 





The new Summer ’96 edition has 280 
pages packed with over 4000 products. 





> Even further additions to the Computer section 
extending our range of PC components and accessories 
at unbeatable prices. 


WIN ! £950 Voucher to spend on any Cirkit product 
of your choice in our easy to enter competition. 








100’s of new products including; Books, Connectors, 
Inductors, Switches, Test Equipment and Tools. 





New Multimedia CD ROM Titles. 





New Radio Amateur Equipment. 





£25 worth discount vouchers. 





» 280 Pages, 25 Sections and Over 4000 Products from 
some of the Worlds Finest Manufactures. 





Available at WH Smith, John Menzies and most large 
newsagents, from 25th April, or directly from Cirkit. 





Get your copy today! 


A= 


Cirkit Distribution Ltd 


Park Lane - Broxbourne - Hertfordshire - EN10 7NQ 
Telephone: 01992 448899 - Fax: 01992 471314 
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“CORDLESS” 
HEADPHONES 


ROBERT PENFOLD 


Trouble-free, easy listening, 
with this “personal” infra-red 
transmitter and receiver. 


Ts: ‘‘cordless’’ infra-red headphone 
system is the mono version of the 
stereo system described in a previous 
article in Everyday Practical Electronics 
(Dec 1995). It was designed primarily for 
use with monophonic television sets, but it 
should work equally well with any mono 
signal source that has a headphone socket. 

The system consists of a Transmitter 
which is fed from the Headphone socket of 
the television (or whatever), and a personal 
style Receiver which picks up the mod- 
ulated infra-red signal from the transmit- 
ter. This avoids having a long trailing 
headphone lead, which would be incon- 
venient and potentially dangerous. 

The mono system is much simpler than 
the stereo version, but its level of perfor- 
mance is similar. The audio quality is 
something less than ‘“‘super-fi’’, but a good 
quality audio output signal is produced 
provided the maximum operating range is 
not exceeded. 

If the circuit is used with a full comple- 
ment of photocells it is possible to ob- 
tain quite a large maximum range. The 
prototype works quite well with the Trans- 
mitter and Receiver as much as 10 metres 
apart. 

In this respect the mono version is sub- 
stantially superior to the stereo system. 
The finished units require no alignment or 
setting up of any kind. 


SYSTEM OPERATION 


Like the stereo system, the mono ver- 
sion uses frequency modulation (f.m.) to 
avoid problems with the pronounced non- 
linearity through the photocells. In this 
case though, only a single carrier fre- 
quency is used, which avoids the need for 
the filtering and mixing used in the stereo 
system. This factor, plus the lack of a 
second channel, means that the mono ver- 
sion has well under half the number of 
components found in the stereo system. 

The block diagram for the Transmitter 
section is shown in Fig. 1. The audio input 
signal is first fed to a pre-emphasis stage. 
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PRE - LOWPASS 
EMPHASIS FILTER 


This applies a certain amount of high 
frequency boost to the signal. Complemen- 
tary high frequency cut is used at the 
Receiver so that a flat frequency response 
is obtained overall. 

The point of this processing is that 
the high frequency cut at the Receiver 
provides a useful reduction in the back- 
ground ‘‘hiss’’ level. This gives a per- 
ceived improvement in the signal-to-noise 
ratio of about 12dB or so. 

The next stage is a lowpass filter. This 
attenuates any high frequency components 
on the input signal which might otherwise 
react with the carrier frequency to produce 


INFRA-RED 
DIODES 








heterodyne ‘‘whistles’’ on the audio output 
from the receiver. | 

The output from the lowpass filter is fed 
to the control input of a v.c.o. (voltage 
controlled oscillator). This generates the 
modulated carrier signal. 





Under quiescent conditions the output 
frequency is about 100kHz, but positive 
input voltages produce an increase in the 
output frequency, and negative voltages 
produce a decrease. The higher the in- 
put voltage, the greater the increase or 
decrease in frequency. 

As there is a single carrier frequency it 
is unnecessary to filter the squarewave 
output of the v.c.o. to produce a sinewave 
output signal. The Receiver circuit can 
deal equally well with sinewave and 
squarewave input signals. 

The output from the v.c.o. is there- 
fore used to drive the bank of infra-red 


FILTER fF = 


Everyday Practical Electronics, August 1996 


l.e.d.s via a buffer stage. The latter readily 
provides the relatively high drive current 
required by the l.e.d.s. 


RECEIVING END 


The block diagram for the Mono 
‘*Cordless’’ Headphones Receiver is 
shown in Fig. 2. An infra-red diode or 
diodes pick-up the pulses of infra-red 
‘‘light’’ from the Transmitter, and con- 
verts them into small electrical pulses. A 
large amount of amplification is needed in 
order to raise the signal to a level that can 
drive the demodulator stage properly. 

The signal is first fed to a buffer stage, 
which also provides a certain amount of 
voltage gain. However, the majority of the 
gain is provided by a two-stage high gain 
amplifier. 

There is potentially some advantage in 
using filtering to restrict the bandwidth of 
the amplifier stages to the frequency range 
covered by the carrier wave. In practice 
this does not seem to bring any great ad- 
vantage, and consequently no filtering was 
included in the final design. 

Provided a reasonably strong signal is 
received from the Transmitter, the second 
amplifier will be driven into clipping, 
and will provide a strong enough sig- 
nal to drive the demodulator. This is 
a conventional p.1.1. (phase-locked loop) 
demodulator. 

The basic action of the p.l.l. is to keep 
its internal v.c.o. on the same frequency 
as, and in phase with, the input signal. As 
the input signal varies in frequency, the 
v.c.o. tracks it, and a varying output volt- 
age is produced at the control input of the 
V.C.O. 

In this case it is not the output from 
the v.c.o. that is of interest, but its control 
voltage. The higher the frequency of the 
input signal, the higher the control voltage. 
The lower the input frequency, the lower 
the control voltage. 

The control voltage therefore provides 
the demodulated audio output signal. 
Provided the v.c.o.s in the modulator 
and demodulator have reasonably good 
linearity, the audio output signal will have 
a low distortion level, regardless of 
any amplitude distortion through the 
photocells. 

A lowpass filter removes any residual 
carrier signal on the output from the 
demodulator, and then the de-emphasis is 


V.C.0. V.C.0. 8 
IN JC3 OUT 


4046BE 





applied to the signal. Finally, an amplifier 
stage provides an output signal that can 
drive any normal headphones at high 
volume. 

This stage does not provide much volt- 
age amplification, and is mainly used as a 
buffer stage to provide the relatively high 
currents required by some headphones. 


TRANSMITTER 


CIRCUIT 


Refer to Fig. 3 for the Transmitter cir- 
cuit diagram. The pre-emphasis is applied 
by IC1, which is basically just an opera- 
tional amplifier (op.amp) used in the non- 
inverting mode. 

At low and middle frequencies the im- 
pedance of capacitor C3 is high in relation 
to the resistance of R3. Consequently there 
is virtually 100 per cent negative feedback 
through resistor R3, and IC1 has a closed 
loop gain of little more than unity. 

At higher frequencies the impedance of 
C3 is relatively low, and a significant 
proportion of the feedback through R3 
is decoupled. This gives a closed loop 
voltage gain that steadily rises with in- 


creased input frequency, with almost 20dB — 


of gain being provided at the highest audio 
frequencies. 

Resistor R4 limits the closed loop volt- 
age gain of IC1 at frequencies above the 
audio range. This is mainly done in order 
to avoid problems with high frequency in- 
stability. It also avoids having IC1 boost 
any high frequency signals that the filter 
stage is trying to remove. 


The lowpass filter is a conventional 
third order (18dB per octave) type based 
on IC2. This filter gives fractionally less 
than the full 20kHz audio bandwidth, but 
does not significantly impair the quality of 
the input signal. 

A CMOS ‘‘micropower’’ p.|.l. is used 
for IC3, but in this circuit only the v.c.o. 
stage is utilized. No connections are made 
to any of the other sections of IC3. 

The output of IC2 is direct coupled to 
the control input of the v.c.o. (IC3 pin 9). 
Capacitor C7 and resistor R8 are the v.c.o. 
timing components, and they set the centre 
frequency at roughly 100kHz. 


OUTPUT DRIVE 


The output signal from IC3 pin 4 is a 
good quality squarewave signal having a 
peak-to-peak voltage virtually equal to the 
supply potential. The maximum current 
drive is only a few milliamps though, 
whereas the infra-red |.e.d.s require a total 
drive current of approximately 500mA. 

Transistor TR1 is a high gain power 
Darlington device which is used here as an 
emitter follower buffer stage. This can 
easily source the 500mA ‘‘on’’ current of 
the l.e.d.s. A bank of five l.e.d.s are used, 
and each one has a separate current limit- 
ing resistor (R9 to R13). 

Although each l.e.d. is driven at approx- 
imately 100mA, the average l.e.d. current 
is only about half this figure as each one is 
switched off for about 50 per cent of the 
time. Fifty milliamps is about the maxi- 
mum continuous current rating for most 
5mm infra-red l.e.d.s. 


Completed infra-red Receiver and Transmitter units. The Transmitter sits next to or 


on the entertainment source and the Receiver sits next to the listener. 


Everyday Practical Electronics, August 1996 


613 





The total average l.e.d. current is about 
250mA, and the current consumption for 
the entire circuit is approximately 260mA. 
This is too high to permit battery operation, 
and the unit must therefore be powered 
from a mains power supply unit. This must 
provide a well smoothed and regulated 12V 
output. The circuit diagram for a suggested 
power supply is shown in Fig. 4. 

This is a conventional design having 
full-wave push-pull rectification provided 
by diodes D6 and D7. Capacitor C8 
provides some smoothing, and further 
electronic ‘“‘smoothing’’ and regulation is 
provided by IC4, which is a 12V monolithic 
voltage regulator. 

Fuse FS1 provides protection against 
long term overloads, and the built-in one 
amp current limiting of IC4 gives short term 
protection. 


RECEIVER CIRCUIT 


The full Receiver circuit diagram appears 
in Fig. 5. Up to four infra-red detector 
diodes can be used (D1 to D4). They are 
wired in parallel and used in the reverse 
biased mode. 

In other words, they are reverse biased by 
resistor R1, and under dark conditions only 
very small leakage currents flow. The 
pulses of infra-red from the Transmit- 
ter result in increased leakage currents, 
which generate small negative pulses at the 
cathodes (k) of the diodes. 

Transistor TR1 is used as a low-noise 
preamplifier and buffer stage. Its voltage 
gain is relatively low (about 24dB) due to 
the local negative feedback provided by 
resistor R4. It provides a very worthwhile 
improvement in sensitivity though. 

The majority of the voltage gain is 
provided by transistors TR2 and TR3, 
which are also common emitter stages. 
These do no have large amounts of local 
negative feedback, and provide a combined 
voltage gain of over 80dB. 

The signal from TR3 is connected to one 
of the phase comparator inputs of IC1 (pin 
14). This i.c. provides demodulation and is 
a CMOS 4046BE p.l.d. It is the same type 
of device that is used in the Transmitter, but 
in this case it is used as a p.l.1., and not just 
as a v.c.o. Resistor R10 and capacitor C6 
are the timing components for the v.c.o., 
and they set the centre frequency at approxi- 
mately 100kHz. 
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Fig. 4. Circuit 
diagram for 
the mains 
power supply, 
with regulated 
12V output, for 
driving the 
Transmitter 
circuit. 


The output from the v.c.o. (pin 4) is con- 
nected second phase comparator input (pin 
3). The phase comparator outputs are avail- 
able at pins 2 and 13, but in this application 
it is the output from pin 2 that gives the best 
results: 

Resistor R12 and capacitor C7 form a 
simple lowpass filter between the phase 
comparator’s output at pin 2 and the input 
of the v.c.o at pin 9. Due to the extremely 
high input resistance of the v.c.o., and the 
relatively high carrier frequency, a single 
stage passive filter is perfectly adequate 
here. 

The audio output signal is obtained from 
the lowpass filter via an integral source 
follower stage. Resistor R11 is the discrete 
load resistor for this stage. 

Used as a third order lowpass filter, IC2 
removes the residual carrier signal from the 
audio output. The output from IC2 is fed to 
resistor R16 and capacitor C12, which form 
a simple lowpass filter that provides the de- 
emphasis. 

The signal is then fed to the input of 
IC3, which is a small class-B audio power 
amplifier. This provides an excessive output 
signal for most headphones, and resistor 
R17 is therefore used to attenuate the output 
signal. However, if the receiver is used with 
insensitive headphones, R17 can be reduced 
in value so as to boost the output signal to a 
suitable level. 

The current consumption of the Receiver 
is about 12mA. This can be provided by 
either a ‘‘high power’’ PP3 size battery or 


six HP7 size cells in a holder. 


CONSTRUCTION 
- TRANSMITTER 


Details of the Transmitter component 
layout and actual size printed circuit board 
foil pattern are given in Fig. 6. This board 


1C1 
4046BE 





Fig. 5. Complete circuit diagram for the infra-red Receiver unit. 





+12V 


OUTPUT 


together with the Receiver p.c.b. is avail- 
able from the EPE PCB Service, codes 990 
(Trans.) and 991 (Rec.). 

As IC3 is a CMOS device, it therefore 
requires the standard anti-static handling 
precautions. Use a holder for this com- 
ponent, but do not fit it into the holder 
until all the components and hard wiring 
have been added. Try to handle the pins as 
little as possible. The LF351N is not a 
static-sensitive device, but it is still ad- 
visable to use holders for IC1 and IC2. 

Fuse FS1 is fitted in a pair of printed 
circuit mounting fuse-clips. It must be an 
*‘anti-surge’’ or ‘‘time delay’’ fuse, and 
not an ordinary ‘‘quick-blow’’ type. A 
**quick-blow’’ fuse would tend to ‘‘blow”’ 
at switch-on, due to the high initial current 
flow as capacitor C8 charges up. Single- 
sided solder pins are fitted at the points 
where connections will eventually be made 
to mains transformer T1, jack socket SK1, 
etc. 

Darlington transistor TR1 and regulator 
IC4 must be fitted with small clip-on heat- 
sinks in order to ensure that they operate 
reasonably cool. Any type for use with 
TO220 cased devices and having a rating 
of about 10°C to 15°C per watt should 
suffice. 

Resistors R9 to R13 should have a 
power rating of at least one watt. One watt 
resistors seem to be rather difficult to 
obtain these days, but there is sufficient 
space on the board to accommodate two 
watt resistors. 

Initially, the infra-red l.e.d.s D1 to D5 
are mounted vertically on the board with 
their leadout wires left full length, or very 
nearly so. Once the board has been 
mounted inside the case, the leadouts are 
carefully bent at right angles so that the 
l.e.d.s can be fitted into a row of 5mm 
diameter holes drilled in the front panel. 
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C4 
C5 
C6 
TRANSMITTER eH 
Resistors C9 
R1,R2 100k (2 off) in @p C10 
R3 3k9 SlAlOlr 
R4 3300 
R5, R6, TALK D1 to 
R7 6k8 (3 off) age D5 
R8 10k D6, D7 
R9 to 
R13 10020 2W (5 off) TR1 
All 0:-25W 5% carbon film, except where 
stated at , 1C2 
Capacitors 
C1 100 radial elect. 16V IC4 
C2 470n polyester 
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TO PRINTED 
CIRCUIT BOARD 


33n polyester 
3n3 polyester 
4n7 polyester 
330p polyester 

1n polyester 

2,200 axial elect. 25V 
220n disc ceramic 
100n disc ceramic 


Semiconductors 


5mm infra-red |.e.d. (5 off) 
1N4002 100V 1A rect. 
diode (2 off) 
TIP121 or TIP122 npn 
power Darlington transistor 
| F351N bifet op.amp (2 off) 
4046BE CMOS 
phase-locked loop (p.I.I.) 
wA7812 12V 1A positive 
regulator 








L 


230V A.C, 
N MAINS 


E 






Miscellaneous 


S1 mains on/off rotary switch 
SK1 3-5mm mono jack socket 
T1 mains transformer, with twin 
| 12V 500mA secondaries 
FS1 20mm 500mA anti-surge 
fuse 
Metal instrument case, size about 





203mm x 127mm x 51mm; printed 
circuit board available from the EPE 
PCB Service, code 990 (Trans.); control 
knob; 8-pin d.i.l. holder (2 off); 16-pin 
d.i.l. holder; pair of 20mm fuse-clips; 
6BA fixings; mains lead and plug; 
multistrand connecting wire; solder pins; 


solder, etc. 


excluding case 





Approx Cost 
Guidance Only 
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ASSEMBLY 


As the Transmitter is mains powered it 
should be housed in a case of all-metal 
construction, and it MUST be reliably 
‘‘earthed’’ to the mains Earth lead. Also, 
the lid or cover must be a screw fitting type, 
and not one that simply unclips (which 
would give easy access to the dangerous 
mains wiring). A metal instrument case 
about 200mm or so wide is a good choice. 

The printed circuit board is mounted on 
the base panel of the case using 6BA or 
metric M3 fixings, including spacers about 
6mm long to hold the connections on the 
underside of the board well clear of the 
metal case. If you use the specified case it 
is necessary to use longer spacers (about 
12mm long) so that the board is kept well 
clear of one of the fixing screws for the 
outer casing. The board must be mounted as 
far towards the left-hand side of the case as 
possible, with the front edge of the board 
about eight millimetres behind the front 
panel. 

Probably the best way of finding the 
correct positions for the l.e.d. mounting 
holes is to temporarily fit the p.c.b. in the 
case, and then do some careful measur- 
ing to locate the horizontal position of 
the left-most l.e.d. The l.e.d.s are posi- 
tioned about 22mm up the panel, and 
have 10mm (0-4in.) spacing. 

Once the board is finally installed, 
carefully fit the l.e.d.s into the holes in the 
front panel, trying to get them reasonably 
well aligned. It is not necessary to get 
them all pointing in precisely the same 
direction, and a small amount of diver- 
gence helps to give the transmitter a 
slightly wider area of coverage. 

The On/Off switch is mounted well 
towards the right-hand end of the front 
panel, where it will be well clear of the 
circuit board. An entrance hole for the 
mains lead is drilled roughly opposite the 
On/Off switch in the rear panel. This hole 
should be fitted with a locking grommet to 
protect and secure the cable. 

Input socket SK1 is mounted towards 
the opposite end of the rear panel. Al- 
though a 3-5mm jack socket is specified 
for SK1, this can be a standard jack, or any 
other audio connector that matches the 
particular signal source you will be using. 

The mains transformer is mounted as far 
to the right and to the rear of the case 
as possible. A solder tag mounted on one 
of T1’s mounting bolts provides a chassis 
(earth) connection point. 


WIRING-UP 


Once everything is installed in the case, 
add the two wires from SK1 to the p.c.b.. 
It is not essential to use a screened lead 
here, but this wiring should be kept 
reasonably short so that significant pick up 
of mains ‘‘hum’’ is avoided. 

Details of the power supply wiring are 
shown in Fig. 7 and should be referred to 
in conjunction with Fig. 6. This is very 
straightforward, but as mistakes could be 
dangerous it is essential to be especially 
vigilant when adding this wiring. A mains 
powered project such as this is not suitable 
for beginners unless carefully supervised. 

A mains transformer having a 12V-0V- 
12V secondary winding is required, but 
transformers of the correct current rating 
almost invariably have twin secondary 


616 





Completed Headphone 
Receiver 


windings. Twin secondaries are perfectly 


suitable, and it is just a matter of wiring 
them in series to give what is effectively a 
12V-OV-12V winding. 

The wiring shown in Fig. 7 is for a twin 
secondary transformer. The three terminals 
of a genuine 12V-0V-12V secondary con- 
nect to A, B, and C respectively. Make 
sure that the mains Earth lead connects to 
the solder tag via a reliable soldered joint. 


CONSTRUCTION 
- RECEIVER 


The Receiver printed circuit component 
layout, actual size foil pattern, and hard 
wiring are shown in Fig. 8. This board is 
available from the EPE PCB Service, code 
991 (Rec.). 

Devices used for IC1 and IC2 are both 
MOS input types, and require the normal 
handling precautions. Single-sided solder 
pins are fitted at the points where connec- 
tions to battery Bl, switch $1 and jack 
socket SK1 will be made. 

The Receiver p.c.b. will take up to four 
photodiodes (D1 to D4), but the use of 
several diodes is less important for this 
version than it was for the “‘Stereo Head- 
phones’’ system. With a stereo system a 
stronger signal is needed for a given sig- 
nal-to-noise ratio, much the same as it is 
for normal f.m. broadcast reception. 

A single photodiode actual gives quite 
good results, but unless the system will 


Component layout and wiring inside the Transmitter case. 


ae 


ere 


only be used at short range it is worthwhile 
using at least two photodiodes. It is only 
beneficial to use all four if the system will 
be used over fairly long ranges of around 
five to 10 metres. 

Although TIL100 photodiodes have 
been specified, any similar large area 
photodiodes having a built-in ‘‘daylight’’ 
filter should work equally well. Diodes of 
this type are not necessarily sold under a 
particular type number in component 
catalogues. They are often sold simply as 
‘‘remote control photodiodes’’, or some- 
thing similar. 


CASE 


Most small to medium sized metal 
cases will accommodate the Receiver 
p.c.b. and a PP3 size battery. If you use 
six HP7 size cells to power the unit be 
careful to obtain a case that is large 
enough to take this relatively large 
battery pack. 

There is some advantage in using a 
metal case since this will screen the sensi- 
tive input circuitry from sources of electri- 
cal interference, but a plastic case should 
also be suitable. 

The circuit board is mounted on the base 
panel of the case. If the case is a metal 
type it is obviously essential to use short 
spacers over the mounting screws so that 
the connections on the underside board are 
held clear of the case. 








Fig. 8. (above) Circuit board com- 
ponent layout and wiring, and (right) 
actual size copper foil master for the 
Headphone Receiver. 


RECEIVER 


See | 
SOP 


TALK 


Page 


Resistors 














R3, R13, 
R16 3k9 (3 off) 
R4,R17 2200 (2 off) 

R6 3k3 
R7 5600 
RQ 2k2 
R10, R11 10k (2 off) 
R12 5k6 
R14, R15 4k7 (2 off) 
All 0:25W 5% carbon film 


Capacitors 


100 radial elect. 10V (3 off) 
10n poiyester 

2n2 polyester (2 off) 
680p polystyrene 

1n polyester 

4n7 polyester 

6n8 polyester 

470p polystyrene 

1 radial elect. 50V 
33n polyester 

220 radial elect. 10V 


Semiconductors 
D1 to 
D4 TIL1C0 or similar (4 off, 
see text) 
D5 1N4148 signal diode 
TR1, 
TR2  BC550C npn transistor 
(2 off) 
TR3 BC549 npn transistor 
IC1 4046BE CMOS 
phase-locked loop (p.l.1.) 
IC2 CA3140E PMOS op.amp 
IC3 LM386N-1 audio power amp 


Miscellaneous 
$1 S.p.s.t. miniature toggle 
switch 
B1 9V battery (“high power” 
PP3 — see text) 
SK1 3-5mm stereo, chassis 
mounting, jack socket 
Metal case, size about 133mm x 
70mm x 38mm; printed circuit board 
available from the EPE PCB Service, 
code 991 (Rec.); PP3 type battery clip; 
8-pin d.i.l. holder (2 off); 16-pin d.i.l. 
holder; 6BA fixings; multistrand connect- 
ing wire; solder pins; solder, etc: 
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excluding bat. 


Approx Cost 
Guidance Only 





A window for the photodiodes to 
‘‘look’’ through must be cut at the 
appropriate end of the case. A suitable 
cutout is easily made using a “‘needle’’ 
file, ‘‘Abrafile’’, etc. 

It is advisable to glue a piece of 
transparent plastic behind the cutout. This 
gives a neater appearance, and keeps out 
dust. Switch S1 and socket SKI are 
mounted at the opposite end of the case, 
high up on the panel where they are well 
clear of the circuit board. 

Although the output of the Receiver 
is sufficient to drive virtually any head- 
phones, the obvious choice is a pair of 
lightweight headphones of the type used 
with personal stereo units. Just like the 
ones given away Free with the March (UK 
only) issue. 

Socket SK1 is a 3-Smm stereo jack type, 
which matches the plugs fitted to personal 
stereo headphones. The two phones are 
wired in series. The ‘‘earth’’ or common 
tag of SKI is therefore ignored, and the 
output of the receiver is connected to the 
other two ‘“‘channel’’ tags. 


Opposite ends of the Receiver show- 
ing the headphone socket and the 
infra-red receiving “window”. 
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IN USE 


The headphone socket of the signal 
source, such as a TV, connects to the input 
socket SK1 of the Transmitter using a 
screened lead. The volume level is con- 
trolled via the Volume control of the signal 
source. 

No alignment of either unit is required, 
so if all is well the system should provide 
a good quality audio link right from the 
start. In standard f.m. fashion, a weak sig- 
nal at the receiver produces a poor signal- 
to-noise ratio and not a low volume level. 

The Transmitter is quite directional, and 
it must be aimed in the general direction of 
the Receiver if a low noise level is to be 
obtained. The Receiver is less directional, 
but it should still be aimed roughly at the 
Transmitter for best results. 

The specified value for resistor R17 
should give good results with most head- 
phones. If high volume levels are not 
required there is some advantage in using a 
slightly higher value (about 470 ohms). 
This gives a slightly lower background 
noise level. 

If the Receiver is used with insensitive 
headphones it may be necessary to reduce 
R17 to about 82 ohms in order 
to obtain a high maximum 
volume level. [ | 
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Special Feature 


THAT’S A 
BARGAIN! 


MIKE BROWA Ss 











An expert offers tips on keeping 
down construction costs. 


Ww let radio components burn a hole 
in your pocket? For a fiver, you can 
listen to the world. For a little more, you 
can talk back! 

If you’re a seasonably good bargain 
hunter, and good with your hands, you can 
slash pounds off constructional projects — 
and have a lot of fun in the process. 


BOODLE-BUG 


I was nine years old when the radio 
bug bit. World War II had eighteen 
more months to run. Pocket money was 
non-existent. I became adept at bargain 
hunting. 

An old mains transformer was acquired. 
From the wire recovered, I built a tuning 
coil on the cardboard tube from a spent 
toilet roll. The remainder of the wire 
provided an aerial and earth system. The 
tuning capacitor was fashioned from two 
tin cans, and the detector, or ‘“‘cat’s 
whisker’, was a broken razor blade. 

I traded my pocket knife, six marbles, 
and a set of cigarette cards, for a pair 
of headphones. With two pieces of wood 


for a base and front panel, my haul was — 


complete. 

The resultant construction looked like a 
‘Heath Robinson” special — but — it worked! 
The absolute thrill of listening to the BBC 
local radio station on my very first home 
built radio receiver has yet to be repeated. 


A GOOD TIP 


We are a little more fortunate today. 
Considerable quantities of redundant and 
obsolete electronic equipment is thrown 
out by various firms every day. These are 
usually destined for the local Council Tip. 
Some of it finds its way into second-hand 
shops. I have also seen the odd item for sale 
at car boot sales. 

Depending upon the philosophy of your 
local Council, it’s sometimes possible to 
purchase various items at the Tip. It is 
always worth a visit to these establish- 
ments to have a look around, and ask 
questions. 

Industrial estates are also worth a visit. 
See if you can find a reasonable sized 
electronic firm. Seek out the Service, or 
Test Department Manager. Tell him of 
your hobby. Ask if there is any redundant, 
or obsolete equipment due to be thrown 
out in the near future. 
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My latest acquisition was obtained in 
this fashion. Seeing some likely looking 
equipment being hurled into a skip, I asked 
if a particular piece of equipment I’d 
spotted could be purchased. 

“Oh no,” was the reply, ‘‘we don’t sell 
this stuff, but if you can make use of it, 
take it.” 

This netted me two 4-digit l.e.d. dis- 
plays, an assortment of rotary and toggle 
switches, several control knobs and — these 
can be expensive to buy — a power supply 
unit, 240V a.c. in, 22V dic. at 1A out. 
Plus, of course, a metal cabinet, measuring 
450mm x 200mm x 300mm. Quite a saving! 


HUNTING 
AND HAGGLING 


Bargain hunting and haggling adds to 
the fun and satisfaction of home construc- 
tion. Car boot sales and markets are 
ideal hunting grounds. For instance, a 
standard transistor radio will net you a 
tuning capacitor, ferrite rod, volume con- 
trol, switches and a loudspeaker. 

Unless in good condition, and only if you 
have the equipment for removing them, it is 
not worth recovering the transistors, al- 
though the I.F. transformers might save 
you a pound or two. 

I would not suggest buying old car 
radios. There is little in these which is easy 
to use. 

Don’t pay the asking price straight 
away. Haggle. Most traders expect you to 
anyway. If you’ve paid more than a fiver 
for a transistor portable, you’ve paid too 
much. 

I recently purchased a_ sorry-looking 


' Morse key. The key was filthy, but the 


springs and contacts looked to be in good 
working order. The owner wanted £25. 
After a few minutes haggling, I got it for 
£7.50. Stripped, cleaned and polished, it 
made a beautiful addition to my station. I 
would not part with it now for £50. 


CHEAP HAM 


Many people have said to me they 
would like to take up amateur radio as a 
hobby, but thought it too expensive. I 
cannot agree. Simple receivers, transmitters 
and ancillary equipment can be built very 
cheaply. 

A three-stage transistor receiver, and a 
four-stage transmitter giving a four to five 





watt output, and built for the forty metre 
amateur band, will give you long distance 
communication and, in my opinion, far 
more satisfaction. 

I found it easy to work amateur radio 
station PT7CAW in Brazil, using 150 watts 
from £2000 worth of commercial ‘equip- 
ment. It was far more satisfying to work 
station SM3RYG in Sweden, using only 
1W of power from a home-built station 
costing less than £30. 


IMIPROVISATION 


“Necessity is the Mother of Invention.” 
Too right it is! If you can’t afford to 
purchase a metal case, why not use wood? 
A stout base with plywood sides, top and 
front panels, and lined with aluminium 
baking foil, is just as effective, and easier to 
work with. 

No room to site your equipment? Why 
not build it into a square-section brief case? 
World War II espionage operators used far 
less sophisticated equipment, and look at 
what they achieved! 

Small, modern rechargeable lead acid gel 
batteries are quite adequate for low power 
equipment, so saving the need for mains 
operation. 

No room for an aerial? Use a small 
magnetic loop. Commercially produced 
magnetic loop aerials can be very expen- 
sive, £300 to £400 upwards. So, why not 
make your own? 

I recently purchased a length of scrap 
copper pipe from a breaker’s yard. To 
this I added an old heavy three-gang 
tuning capacitor rescued from an ancient 
radiogram. The tuning capacitor was 
driven via a miniature gearbox obtained 
from the local Tip. 

Two lengths of Bowden cable from 
another breaker’s yard, a wooden base and 
a piece of 3in. x 3in. wood, and I had all the 
components needed for a loop aerial at a 
cost of £12. 

The resultant construction was not at all 
Heath Robinson — and it worked! The first 
contact with my home built 3ft diameter 
magnetic loop aerial was a German amateur 
DL9YSBO, who was driving down the 
autobahn in Stuttgart. 


HELPING POWER 

No help at hand? Join the G-QRP Club 
whose increasing membership is devoted to 
low power communication using simple, 
and not so simple circuitry. The Club can 
be contacted c/o GOBXO, Flat 7, 56 Heath 
Crescent, Halifax, HX1 2PW. 

Finally, always remember the mnemonic 
KISS (Keep It Simple — Stupid!) C) 
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PROFESSIONAL CIRCUIT AND PCB DESIGN AIDS FOR WINDOWS _| 


CADFAK for Windows 


CADPAK is especially suited to educational, 
hobby and small scale schematic and PCB 
design. CADPAK includes both schematic 
drawing and 32-bit PCB drafting tools but as 
an entry level product, there is no netlist link 
between them. 


Isis ILLUSTRATOR 
File Edit View Tools Sheet Configure Help 


The schematic drawing module of CADPAK, 
ISIS Illustrator, enables you to create circuit 
diagrams like the ones in the magazines. 


mM Runs under Windows 3.1 making full use 


of Windows features such as on-line help. 
Full control of appearance including line 


widths, fill styles, fonts, colours. 


Fully automatic annotator. 


Complete with device and 
comprehensive package libraries for 
both through hole and SMT parts. 


& 
m Automatic wire routing & dot placement. 
a 
oe 


m Advanced route editing allows deletion 


or modification of any section of track. 


Gerber, Excellon and DXF outputs as well 


as output via Windows drivers. Also 
includes Gerber viewer. 


Exports diagrams to other applications 
via the clipboard. 


CADPAK is also available for DOS. 


CADPAK FOR WINDOWS. ........ £ 149 
CADPAK FOR DOS ....ccccecsceeeees £ 19 


Call or fax us today for a 
demo pack. Please state 
whether you would like a 
DOS or Windows pack. 


Prices exclude postage (£5 for UK) and VAT. ISIS 
ILLUSTRATOR and ARES for Windows are also available 
separately. All manufacturers trademarks acknowledged. 
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PROFAK for Windows 


PROPAK has all of the features in CADPAK plus 
netlist based integration, automatic power 
plane generation and a powerful auto-router. 
PROPAK includes enough schematic capture 
and PCB design functionality for all but the 
most demanding applications. 


ARES for Windows 
File Qutput Display Edit Tools System Help 


PROPAK’s schematic drawing editor ISIS 
ILLUSTRATOR+ includes even more features than 
ISIS ILLUSTRATOR. PROPAK‘s 32-bit PCB design 
tool, ARES for Windows, is our most powerful 
and easy to use yet. 

@ Multi-sheet and hierarchical designs. 


m Netlist link between modules guarentees 
consistency between schematic and PCB. 


Netlists are also compatible with SPICE-AGE 
and most other electronics CAD packages. 


Generates a full bill of materials. 
ASCII data import facility. 
Electrical rules and connectivity checkers. 


Ratsnest display with automatic update 
during placement and routing. 


Multi-strategy autorouter gives high 
completion rates. 


Power plane generator creates ground 
planes with ease. 


PROPAK is also available for DOS. 
PROPAK FOR WINDOWS ........... £ 499 
PROPAK FOR DOS .....0c0....000000. £ O99 
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Part 10 





ITH this tenth article, we come to the end of the 

Teach-In series, having examined a range of modules 

variously divided into Input, Processor and Output 
sections. Where possible a choice of module has been offered 
within each section. 

Each of the ten parts has been accompanied by a construc- 
tional article, complete with p.c.b. design, demonstrating how 
a complete project may be devised by employing the modules 
described. Each project has been one of many possible ideas 
that could be implemented, and it is hoped that readers have 





been designing for themselves a variety of circuits by combin- 
ing modules provided throughout the whole series. 

The range of modules covered in the series is detailed in 
Part 1, Table 1.1. Each module can link easily with adjacent 
modules in the same part, and they may also be linked with 
other parts in the series. 

Max Horsey is Head of Electronics at Radley College in 
Oxfordshire. The printed circuit boards for the first nine ex- 
ample projects which accompany the series were designed by 
some of his students. 





HE FINAL part in this series ex- 

amines “proximity sensing”, which 

has applications in metal detection, 
or in measuring the speed of a rotating 
object, for example. The processor mod- 
ules include two ways of converting a 
frequency into a voltage, and the output 
section reveals more about the LM3914 
bargraph display i.c. already met in Teach- 
In Part 8. 

The associated project is a_ bicycle 
speedometer, the Bike Cyclo, but which 
can easily be adapted to make a 
tachometer suitable for other applications. 


PROXIMITY DETECTION 


As has already been proved in other 
parts of the series, detecting the position 
or presence of an object is comparatively 
simple. For example, the fact that a door 
or window is closed can be detected by 
means of a micro-switch or a reed-switch 
and magnet as described in Parts 2 and 3, 
and detection of the breaking of an infra- 
red beam was demonstrated in Part 8. 

However, detecting the speed of a 
rotating gear wheel, motor shaft or 
bicycle wheel is a little more awkward, 
particularly if a circuit is required to 
accurately count the number of pulses 
per second. 

Perhaps the most obvious method of 
detecting the motion of a wheel is to 
fix one or more magnets to the wheel 
and allow them to pass near a fixed reed 
switch, detecting their presence as they 
do so. The distance between the mag- 
net and reed switch is quite critical: too 
large and the switch will not function, 
too close and the switch will be shattered 
into oblivion. 

Even if reliable switching is achieved, 
switch contact bounce — that awkward 
problem where the contacts. vibrate 
several times whenever the magnet is 
moved towards or away from the switch — 
is a real problem. Anti-bounce circuits, 
such as the monostable described in Part 
2 will solve the problem, but will limit the 
upper frequency possible. 
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Fig. 10.1. Block diagram and _ pinout 
details for Hall ig sensors type 
UGN3132U and UGN3133U. 


Not only that, any type of switch has a 
finite limit to the number of times it can 
be used before its contacts wear out — 
it is probably several hundred thousand 
times, but with bike wheel rotation sens- 
ing, it does not take too many miles to 
reach that sort of operational figure. Con- 
sequently, reed switches are best avoided 
in this context! 


USING LIGHT 


If a solid wheel has one or more holes 
punched through it, a beam of light (or 
infra-red) can be projected at the wheel, 
and a photodiode or phototransistor can 
be positioned behind the wheel, although 
light dependent resistors, such as the 
ORP12 device, are too slow. 


As the wheel turns, the light will strike 
the sensor in pulses, the frequency of 
which will correspond to the rotational 
speed of the wheel. Indeed, the mod- 
ules required to achieve this have already 
been described; for example, light sen- 
sors appeared in Part 1 and infra-red sys- 
tems in Part 5. 

A similar idea is te paint black and white 
stripes on a shaft or wheel, and allow a 
light (or infra-red) beam to reflect off the 
striped surface. Complete photo-reflective 
sensors are available which include an infra- 
red emitting diode and a phototransistor 
mounted side by side in a plastic housing. 

Although these methods are well estab- 
lished, they are rather cumbersome, and 
there is always a risk of ambient light or 
infra-red radiation causing problems, unless 
coded systems are used (encoding and 
decoding modules appeared in Part 5). 


HALL EFFECT SWITCHES 


Inexpensive Hall effect switches are 
available, however, comprising a magnetic 
sensing element, voltage regulator, tem- 
perature stability circuit, amplifier, Schmitt 
trigger and open collector transistor all 
on one chip. Types UGN3132U and 
UGN3133U are considered here, which 


HALL EFFECT 
| Swick. 


‘UGNg132U 
UGN3133U_ 


Oo OV 


Ee UGN3132U: NO MAGNETIC FIELD = OUTPUT LOW. 
_UGN3133U: NO MAGNETIC FIELD = OUTPUT HIGH 





Fig. 10.2. . Biasing the output. 
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are integrated circuits (i.c.s) and resemble 
a very small transistor with three leads: 
positive supply, OV supply, and output. 
They can operate on a supply of between 
4.5V and 24V d.c., and have _ built-in 
protection against reverse polarity. Above 
all, these devices are completely bounce 
free and are very sensitive. A block 
diagram is:shown in Fig. 10.1. 

Notice the open collector transistor 
output. Unsuspecting users might con- 
nect a voltmeter between an_ uncon- 
nected output and ground, and be 
disappointed by the lack of a reading. An 
open collector output is simply a transis- 
tor with its collector not connected 
internally. It must be connected externally 
to some other component through which 
current can be delivered to it. This can 
be easily achieved with a resistor as 
shown in Fig. 10.2. 

The output can sink up to 25mA. With 
a 12V supply, a 1kQ resistor allows about 
12mA to flow; well within a reasonable 
safety margin. However, a 10k resistor as 
shown in Fig. 10.2 will provide sufficient 
current (about 1:2mA) for the processor 
modules in this series, and is less wasteful. 

Notice that opposite effects are 
achieved according to the_ choice 
between types 3132 and 3133. When a 
magnetic field is not present, the output 
from the 3132 is nearly OV, switching to 
the supply voltage when a magnet is 
brought near. The output from the 3133 
does the opposite. 

Note that the magnetic field must be 


facing the correct way relative to the Hall 
effect switch. If the circuit fails to work, 
try holding the opposite pole of the mag- 
net against the switch. 


PROXIMITY 
DETECTOR CS209A 


The proximity detector device 
CS209A, in conjunction with a few other 
components, is capable of detecting a 
variety of metals including copper and 
aluminium. It provides a _ reasonable 
degree of sensitivity at the expense of a 
more complicated circuit. 

The CS209A i.c. is an 8-pin chip which 
can operate on a supply of between 4V 
and 24V and, like the Hall effect switches 
3132 and 3133, has two open collector 
outputs. It has a variety of applications, 
including sensing rotational motion, sens- 
ing coins and more general metal detec- 
tion, such as pipes and cables in walls. A 
block diagram of its internal arrangement 
is shown in Fig. 10.3. 

Details of one way that the i.c. can be 
used in a circuit module are illustrated in 
Fig. 10.4. The two outputs are from pins 
4 and 5. Data sheets sometimes refer 
to these outputs as “normally high” or 
“normally low’. To the uninitiated, these 
references can seem misleading, since 
neither output will show any sign of life 
if a voltmeter is simply connected be- 
tween it and OV. Both outputs require 
pull-up resistors (as shown in Fig. 10.3 
and implemented as R6 and R7 in Fig. 
10.4) if they are to switch between OV 
and positive in response to changing 
magnetic field strengths. 

Alternatively, either or both outputs 
can drive l.e.d.s as shown in Fig. 10.4, 
D1 and D2. If only |.e.d.s are required, 
and the chip is not required to feed its 
outputs to other circuits, then resistors 
R6 and R7 can be omitted. 

Good quality capacitors are recom- 
mended, such as_ close’ tolerance 


CURRENT 
REGULATOR 
OSCILLATOR 


ee NEG TRANSIENT 
LL SUPPRESSION 


polystyrene for Cl and polyester layer for 
C2. Power line decoupling is not shown 
in Fig. 10.4, since the module will 
probably form part of a larger circuit, and 
general decoupling should be included 
as discussed in Part 1. But, just for 
reference, the circuit should at least have 
a 100nF capacitor across the supply 
rails. 


DETECTION COIL 

Unlike the GGN3132 and UGN3133 
devices, the CS209A does not sense the 
presence of metals directly, but instead 


oo CS209A 
' 52 7TURNS | 
SEE TEXT § 
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Fig. 10.3. Functional block diagram for the CS209A proximity detector. 


Fig. 10.4. Example circuit diagram for using the CS209A, 


CURRENT 
REGULATOR 


| NORMALLY 
1 HIGH 


L CORE: SIEMENS B65531-D-R-33 
52 TURNS. 6 x 44 AWG. LITZ UNSERVED 
SINGLE POLURETHANE a 


‘ig 





applies an oscillating signal through the 
detection coil, L1, connected to its oscil- 
lator output pin 2 via resistor Rl. The 
latter limits the current flowing into the 
coil if its inductance value and the output 
frequency are not tuned. 

Capacitor Cl assists in the tuning and 
shaping of the signal passing through 
the coil. Fine tuning of the signal fre- 
quency is set by the panel mounting 
control potentiometer VR1, with resis- 
tor R3 limiting the minimum resistance 
value. VR1 may be replaced by a preset 
potentiometer if preferred. 


NORMALLY 
HIGH 


NORMALLY 

LOW 

OUTPUT 
a 
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The amplitude of the signal passing 
through the coil is affected by metal 
objects coming close to it, and the i.c. 
is “tuned” to detect any change of 
amplitude. The coil can be purchased 
either as a 100H choke or as a specially 
made search coil which is available from 
some suppliers. 

Alternatively, home-made coils provide 
excellent results, if their larger size is not 
a problem. About 50 turns of insulated 
wire (“normal” stranded circuit assembly 
wire), wound around a hollow cardboard 
tube of about 3cm or 4cm diameter 
provides a good starting point. Note that 
thicker wire may provide a greater detec- 
tion distance, and that enamel covered 
wire takes up less space than plastic 
insulated wire. 

Note that in the circuit of Fig. 10.4, 
l.e.d. D1 is wired to light up when metal 
is detected. Adjust potentiometer VR1 
until D1 is just off (or D2 is just on). 
If leds are not included, connect a 
voltmeter to the normally low output 
(with R7 fitted), and adjust VR1 until the 
voltmeter just switches from the full out- 
put voltage to about OV. 

Move a metal object (such as a pair of 
wire strippers) near the coil. The l.e.d.s 
should change state or the voltmeter 
reading should go high again. If not, 
adjust VR1 more carefully. 


TROUBLE SHOOTING 


This module can be a bit frustrating to 
set up since the actual inductance of the 
coil and the capacitance of C1 in relation 
to the control frequency have a very large 
effect. But it can work very well, so 
persevere! Slight changes to the coil or 
its wires can affect the circuit and re- 
quire VR1 to be adjusted to change the 
resistance between pins 1 and 8 of the 
i.c. Even connecting the coil via longer 
wires can change the switching point 
significantly. 

With the values shown in Fig. 10.4, 
the total resistance between pins 1 and 8 
of the i.c. can be varied by VR1 from 
4k7Q. to 27kQ. If the l.e.d.s will not 
change state despite the wiper of VR1 
being moved from one end to the other, 
the problem may be due to variations in 
the coil, necessitating the use of a resis- 
tance outside the adjustable range. 

If this is suspected, try a 100k preset 
for VR1, and a lower value of, say, 1kOQ 
for R3. It should now be possible to make 
the l.e.d.s change state, but it will also 
be much more difficult to fine tune the 
preset. 

Note that if l.e.d. D1 will not switch 
on, you should try increasing the total 
resistance (R3 plus VR1) or increasing 
the value of capacitor C1. if l.e.d. D1 will 
not switch off, try decreasing the total 
resistance or the value of C1. 


Summary of the input modules so far 
discussed: 


REED SWITCH 


ADVANTAGE: 
Straightforward 


- DISADVANTAGES: 

Major problems with contact bounce 

Unreliable in fast switching operations 

Only senses magnetic fields (e.g. 
magnets) 


LIGHT OR INFRA-RED BEAM 


ADVANTAGE: 
Can have a long detecting distance 
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DISADVANTAGE: 
Cumbersome, can be power hungry 
and expensive 


HALL EFFECT SWITCHES 


ADVANTAGES: 
Bounce free operation 
Reliable at high speeds 
Very simple to use 
Inexpensive 


DISADVANTAGE: 
Only senses magnetic fields (e.g. 
magnets) 


PROXIMITY DETECTOR CS209A 


ADVANTAGES: 
Features a much greater range of 
detection 
Provides clean switching outputs 
Detects a wide variety of metals 


DISADVANTAGE: 
Requires a detecting coil and other 

components 
555-BASED TACHOMETER 


To convert pulses derived froma rotary 
motion source into a form which can 
then be related to speed, a frequency- 
to-voltage converter can be used as a 
tachometer. Once again the 555 timer i.c. 
can appear — this time configured as a 
monostable, similar to the circuit which 
was discussed in Part 2, Fig. 2.10. 


Any monostable would do, but the 
555 provides consistent timings, which is 
important for accuracy in one respect, 
though, as will be seen, there can be 
another problem for accuracy. The prin- 
ciple of operation is shown in Fig. 10.5. 





ww . 


MONOSTABLE 


Fig. 10.5. Basic frequency to voltage 
conversion using a monostable. 


The monostable acts as a buffer and 
pulse width controller. Each input pulse 
causes the monostable output to switch 
high for a fixed time. The input pulses 
may be short and vary in length, but the 
output pulses will be of a fixed width, as 
shown in Fig. 10.6. 

However, the maximum frequency pos- 
sible with this system depends upon the 


INPUT 
PULSES 


OUTPUT 
PULSES 






monostable timing period. If the frequency 
of the input pulses is too fast, the output 
will just stay permanently triggered, i.e. 
positive. The monostable timing period (t) 
can be calculated by using: 


te Tt eR x Cl 


where t is in seconds, R1 is the timing 
resistance in ohms, and C1 is the timing 
capacitance in Farads. 

As discussed in other cases where 
a timing formula is quoted, R must 
be expressed in megohms (MQ) if C 
is expressed in microfarads (uF). The 
relationship between period (t) and fre- 
quency (f measured in hertz — Hz) is 
given by: 


f=1/t 


The consistency of the output pulses, 
both in terms of voltage and width, 
causes capacitor C2 to charge to a 
voltage which depends upon the fre- 
quency of the input pulses. The values of 
resistors R2 and R3 and that of C2 will 
affect this voltage, of course, but having 
fixed these values the output voltage will 
rise roughly in step with the input 
frequency. 

The circuit works well if the frequency 
range being considered is not too wide, 
and some experimentation is recom- 
mended to achieve good results. If the 
frequency range is too great, it will be 
found that the output voltage does not 
rise in direct proportion to the frequency. 
This may or may not matter, depending 
upon the application. Also, at very low 
frequencies, such as below 5Hz, there 
will be noticeable ripple (voltage fluctua- 
tions) at the output. 


555 TACHOMETER 
CIRCUIT 


A full circuit diagram for a tachometer 
module based on the 555 i.c. is shown in 
Fig. 10.7. The first point to note is that 
the 555, ICI, is triggered at pin 2 by 
negative going pulses (i.e. as the voltage 
falls from positive towards OV). The trig- 
ger threshold is at one third of the supply 
voltage. 

To ensure that consistent results are 
achieved with a variety of input signals, 
the trigger pin 2 is a.c. coupled by means 
of capacitor Cl. This means that the 
input signal must move downwards sud- 
denly in order to trigger the i.c. The 
advantage offered is that the input signal 
supplied to the capacitor does not have 
to swing between any particular pair of 
voltages, as long as the total swing is 
greater than the trigger threshold range. 
It could, for example, swing above and 
below OV on the input side of Cl. A 





Fig. 10.6. Relationship of monostable input and output pulses. 
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signal generator (set to square wave out- 
put) can be used to calibrate the module 
via this capacitive input. 

The monostable timing period is set 
by resistor R3 and capacitor C2. The 
output is delivered from pin 3 to resis- 
tor R4, diodes D1 and D2, and poten- 
tiometer VR1. Diode D1 prevents current 
flowing back to pin 3 when the pin is low. 
Zener diode D2 ensures that the maxi- 
mum pulse voltage presented to VR1 is 
consistent, regardless of voltage fluctua- 
tions elsewhere, especially changes in 
power supply voltage. 

The actual value of the Zener diode is 
not particularly important, providing it is 
well below the supply voltage, at least 
2V below. Resistor R4 prevents excessive 
current flowing through the Zener diode 
when pin 3 is high. 

Potentiometer VR1 sets the current 
supplied to capacitor C3, across which 
an output voltage accumulates. Poten- 
tiometer VR2 provides a discharge path 


to ensure that the output voltage falls — 


when the input frequency is reduced. 

The setting of VR2 also determines the 
ripple present in the output voltage. It 
should be adjusted according to the in- 
tended frequency range; for example, at 
higher input frequencies, VR2 should be 
set to a low value to provide a fast 
response time. At very low frequencies 
(e.g. around 5Hz), VR2 will need to be set 
to a higher resistance in order to reduce 
output ripple. 








Fig. 10.7. Circuit diagram for a 555-based tachometer. 


A multimeter set 
to a suitable volt- 
age range can be 
used to monitor 
the output voltage 
at the junction of 
C2 and the poten- 
tiometers. It is 
preferable to use a 
digital meter since 
these have high 
input impedances 
and will not take 
any significant cur- 
rent away from the 
circuit. 

If a reading 
is required on 
an ordinary panel- 
mounting meter, 
one having a 1mA 
full scale deflection (f.s.d.) could be 
substituted for VR2, though this may 
affect the circuit response, perhaps 
requiring the value of capacitor C3 to be 
changed, probably lower, providing ripple 
does not then become a problem. 

The output can also be fed to the 
bargraph display module shown in Part 8, 
Fig. 8.9. 


LM2917 TACHOMETER 

The LM2917 tachometer i.c. is speci- 
fically designed for frequency-to-voltage 
conversion. Two dual-in-line versions are 
available: the 8-pin LM2917N-8, and the 


CHARGE 
PUM 


Fig. 10.8. Internal block diagrams of the LM2917N-8 (left) and LM2917N (right) tachometer i.c.s. 
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Fig. 10.9. Circuit for using the LM2917N-8 as a tachometer. 


14-pin LM2917N. The extra pins on the 
14-pin version allow slightly greater flexi- 
bility in circuit design, but the module to 
be described here is based on the 8-pin 
version. The internal block diagrams of 
the two versions are shown in Fig. 10.8. 

The i.c.s can operate on = power 
supplies of between 8V and 28V. They 
feature an excellent linearity of 0.3 per 
cent — much better than can be achieved 
with the previous type 555 circuit! 

In Fig. 10.9 is shown how the 8-pin 
version is used as a tachometer, with its 
input a.c. coupled by capacitor Cl and 
resistor R1. The circuit can be used with 
either of the sensor circuits discussed 
earlier, Fig. 10.2 and Fig. 10.4. 

Resistor .R3 supplies power to the 
device's internal Zener diode which sets a 
reference level. Its value as shown is 
suited to a 9V to 12V power supply. 
Capacitor C2 converts the input pulse 


width to a standardised value. Capacitor 
C3 is the storage component which 
charges up according to the rate at 
which the pulses occur. Resistor R2 is the 
discharge path for C3. The relationship 
between these three components is 
complicated and beyond the scope of 
this article. It is suggested that you 
experiment with different values for all 
three if you want discover how the 
LM2917 devices respond to different 
frequency ranges. 

The output voltage at pin 4 is from an 
internal open-emitter transistor, requiring 
the use of the ballast resistor R4. The 
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Fig. 10.10. Changing the output level 
from IC1 in Fig. 10.9. 


output is also fed back into pin 7 where it 
serves as a further reference level inside 
the i.c. 

As with the 555-based circuit, the 
output voltage can be monitored on a 
multimeter set to a suitable range. It may 
also be fed directly to the bargraph 
display module described in Part 8, 
Fig. 8.9. 

If it is preferred to reduce the out- 
put voltage from the LM2917, a poten- 
tial divider may be used in place of 
resistor R4, using either of the methods 
shown in Fig. 10.10. The circuit in Fig. 
10.10a shows a fixed value potential div- 


ider, whose total resistance adds up to — 


about 100k. The ratio of the two resis- 
tors sets the output voltage available at 
their junction. With the equal resistance 
values shown, the output is half that 
of the original. Alternatively, a poten- 
tiometer can be connected as shown in 
Fig. 10.10b, allowing the voltage to be 
varied from nil to maximum. 

The following table shows how the 
14-pin version of the LM2917 can be 
connected as an alternative to the 8-pin 
version: 


LM2917N-8 LM2917N 

pin | = pinl 

pin 2 = pin2 

pin 3 = _ pin 3 joined to pin 4 
pin 4 = pind 

pin 5 = pin8 

pin 6 = ping 

pin 7 = pin 10 

pin 8 = _ pin 12 joined to pin 11 


Summary of the tachometer circuits in 
Fig. 10.7 and Fig. 10.9: 





555-TACHOMETER 


ADVANTAGES: 
Inexpensive 
Straightforward 


DISADVANTAGES: 
Response not linear 
Inaccurate if a wide frequency range is 
required 
Output dependent on resistance of 
load 


LM2917 TACHOMETER 


ADVANTAGES: 
Good linear response 
Accurate over a wide frequency range 
Output voltage not dependent on load 
resistance 


DISADVANTAGE: 
More expensive 


MORE ABOUT 


BARGRAPHS 

The bargraph displays LM3914 (linear) 
and LM3915 (log) were introduced in 
Part 8 of this Series. The following addi- 
tional information will be of interest to 
readers wanting to experiment with them. 
You are referred to Fig. 8.9 of Part 8 for 
the circuit diagram of the display. 

Correct operation of the module re- 
quires that the input signal reaching the 
input of the bargraph i.c. varies from 0 
to 1-25V when configured as in Part 8 
Fig. 8.9. The following describes how we 
can deal with signals outside this range: 

If the input signal varies above this 
range then either of the potential dividers 
in Fig. 10.10 can be used to reduce it. 

The bargraph i.c.s themselves provide 
a very easy method of reacting to signal 
ranges of less than 1:25V. As illustrated 


PART OF 
LM3914/5 


DIVIDER HIGH END 


REFERENCE OUTPUT 


Fig. 10.11. Adjusting the 
response range. 


bargraph 


in Part 8 Fig. 8.9, the chip’s internal 
reference voltage at pin 7 is connected to 
the top of the resistive divider chain 
at pin 6. If a preset potentiometer is 
inserted between these two points as 
shown in Fig. 10.11, the reference volt- 
age can be reduced. The effect of this is 
to increase the response to signals on 
the chip’s input whose range is less than 
1.25V. In other words, it is comparable to 
including an amplifier in the signal path. 


EXAMPLE PROJECT 


The Bike Speedo elsewhere in these 
pages is the example project which 
shows how the modules in Teach-/n 
Part 10 can be combined in a practical 
application. The project also shows how 
the bargraph circuit in Part 8 can be 
cascaded to drive 20 l.e.d.s. 





FINALLY 

Here ends Part 10 of the Teach-In 
Series, and with it, the end of the series 
itself. It is hoped that the modules which 
have been described throughout the 
various parts have given you an insight 
into how different modules can be 
interlinked to produce a variety of circuits 
for different applications. 

There are, of course, many more ways 
in which they can be linked, modified or 
generally used as inspiration for other mod- 
ules. We trust that your imagination has 
been fired into dreaming up further useful 
or entertaining ways of using them. C] 
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Transform your 
PC into an 
Oscilloscope. 


Never before has it been so easy to ee eee ee 
capture information about a signal. The a 
ADC 200 simply plugs into the parallel 
port of your portable or desktop PC, no 
complicated setting up - just run the 
software and start measuring. With the 
advanced PicoScope Software, your 
computer can be used as a high speed - 
50 MSPS Dual channel Digital Storage 
Oscilloscope (DSO), 25MHz Spectrum 
Analyser, Frequency Meter or Voltmeter. 


The ADC 200 breaks the Lakont 
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Regular Clinic 


CIRCUIT 
SURGERY 


ee : , 
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This month’s Surgery includes a quick peek at PIC programming, 


filament bulb protection, constant current sources and a 


oscillator using a 555 in a novel way. 


ET’S kick off this month with a 

‘‘nointer to PICs’’. Shahid Shabbir 
requested some advice on where to start 
looking if he wants to get into PIC 
microcontrollers. 

‘“T’m_ a physics and electronics en- 
gineering student and I’m interested in 
looking at the use of PIC microcontrollers 
in a signal decoding system. I'd like to 
know how to carry out the programming, 
can you help me?”’ 

The PIC is the brand of 8-bit 
RISC (Reduced Instruction Set Chip) 
microcontroller produced by Arizona 
Microchip. It easily dominates our par- 
ticular market with its legendary support 
and it is extremely well documented with a 
range of comprehensive data books. 

Some text sources first: you could try 
the book A Beginner's Guide to the 
Microchip PIC, available from Maplin, 
code AD31J, £19.95 or alternatively Far- 
nell Components (Tel. 01132 636311) 
Code 489-359. This is the current 1995 
edition and includes a floppy disk contain- 
ing assembler, simulator and source code 
examples (though you may need commer- 
cial external hardware to utilise them). 

‘Also listed by Farnell Components is 
the new PIC Cookbook. by the same 
author. This is said to describe 40 working 
examples of PIC applications, and all 
source codes are provided on another disk. 
Order code 654-991, price £19.95. If you 
want the low-down on PIC data, there’s 
Arizona’s Embedded Control Handbook 
(Maplin AD28F, Farnell 271-330) which 
contains over 1,000 pages full of program- 
ming examples of all PIC chips, along 
with a description of their range of 
development tools. 

Incidentally, do watch out for the year 
of publication of data books, there are 
older versions available from previous 
years, which may be of less use. Check 
out several suppliers as other books are 
available. 

We published a highly effective project 
— the Simple PIC16C84 Programmer in 
February 1996 EPE. (Sorry, completely 
sold out! See our Back Numbers page 
for photostats). The instruction set for the 
PIC16C84 was also described. Full marks 
to author Derren Crome — you should 


626 


read this extremely informative article to 
get to grips with programming the 16C84 
PIC! Derren’s programmer hooks onto the 
parallel port of a PC and uses TASM 
shareware. 

The PIC16C84 contains its own IK X 
14 bit EEPROM (Electrically Erasable 
Programmable Read Only Memory) pro- 
gram memory which can be repeatedly 
re-programmed with suitable signals, with- 
out the need to resort to a UV eraser. 
Magenta Electronics now retail a full kit 
with p.c.b., see their advertisement else- 
where in this issue. 

A personal computer is instrumental in 
‘‘blowing’’ the chips. Firstly the program- 
ming instructions are written in their 
‘‘mnemonic’’ form using a simple ASCII 
text editor, e.g. DOS Edit. In our design a 
Cross Assembler (TASM shareware, in 
our case) then writes this text file into 
binary for the chosen PIC, and finally, the 
resulting .OBJ file binary code is blown 
into the PIC via the parallel port, using a 
‘*Send’’ function of the software. 

If you have Internet access, then PIC 
source codes, where available for our 
projects, are currently being uploaded 
to. our brand new FTP site. At the 
time of writing, our domain name of 
wimborne.co.uk has only just been reg- 
istered and the address of our site will be 
confirmed in next month’s issue. Keep 
checking this site which will be updated 
regularly with software and PIC files, just 
as soon as they hit our desk! E-mail me in 
the interim if you would like an update. 


Your Surgery 


If you have any queries or comments 
you would like to ask, or tips which you 
would like to pass on to readers, please 
write to Alan Winstanley, Circuit Sur- 
gery, Wimborne Publishing Ltd., Allen 
House, East Borough, Wimborne, Dor- 
set, BH21 IPF, United Kingdom. E-mail 
alan@epemag.demon.co.uk. Enclose an 
SAE for a written reply. 

Don’t forget to take a look at our new 
monthly Net Work column, designed with 
the electronics enthusiast in mind, offering 
hints and tips for Internet users, plus ad- 
vice for those ‘‘newbies’’ thinking of get- 
ting on-line for the first time. 





sawtooth 


t 
‘IN RUSH’ 
SUPPRESSOR 
(SEE TEXT) 


Fig. 1. Simple bulb protector. 
Soft Starter 


Mr. Simon Atkin continues on from my 
item on RC Snubbers (June ’96) with the 
following E-mailed question: 

‘‘Following on from the suggestions for 
a snubber network across a triac circuit, 
can you offer advice concerning the ‘‘soft 
starting’? of a mains-powered infra-red 
bulb that I use? They cost about £40 
each and obviously are very expensive to 
replace. Do you have any pointers to a 
triac protection circuit, for example.”’ 

Possibly all you need is an “‘In-Rush . 
Current Suppressor’? which is nothing 
more than a thermistor placed in series 
with the filament lamp, see Fig. 1. This 
limits the current to a low level initially 
(when the filament has its lowest resis- 
tance so the current surge is likely to do 
the most damage) and as the thermistor 
heats, its resistance drops so that the light 
gradually illuminates over a period of a 
minute or more. 

I used this to great effect with a halogen 
desk lamp to protect an expensive halogen 
capsule. Electromail (Tel. 01536 204555) 
stock a range of various current capacities. 
For example, their Stock No. 210-752 has 
an effective resistance of 0-128 ohms at its 
maximum current of 6A. They will work 
fine with mains voltages. 

Incidentally, the devices do get ex- 
tremely hot when they are in operation, so 
beware. 


Time to Take Charge 

You’ve all seen the classical 555 astable 
and monostable but there are other tricks 
which you can play with an ordinary 555 
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Fig. 2. Exponential charge curve of a basic R-C network. 


timer. Fig. 2 shows the ‘‘exponential’’ 
curve which results when a capacitor 
charges up through an ordinary series 
resistor. 

The charge current which flows is given 
by the formula: 


I = C.dV/dt amps, 
sol/C = dV/dt (volts per second). 


where I is the charging current (amps), C 
is the capacitance (in Farads), and dV and 
dt represent the change in voltage (V) with 
time (Ss), respectively. The popular Stu- 
dent’s Manual for the Art of Electronics 
(see July 1996 Circuit Surgery P.543 for 
details) has a useful description which I’ve 
expanded upon below. 

To see what the formula means, imagine 
a 1k (kilohm) resistor and a 1wF (micro- 
farad) capacitor, charging from +10V 
(Fig. 2, inset) : initially, all of the voltage 
appears across the resistor. The _ initial 
charging current is simply Ohm’s Law: 
I = 10V/1k = 10mA. Hence, from the 
above formula, 10mA / 1wF = dV/dt = 
10,000V / second or 10V per ms. This is 
the initial rate of charge of the capacitor. 

As the capacitor gradually charges, 
the voltage appearing across the resistor 
reduces. If 5V now appears across both 
components, for example, then the charge 
current has reduced to 1 = 5V / 1k = 


the capacitor is an electrolytic type, it may 
take even longer to charge, due to higher 
leakage current through the capacitor and 
very poor tolerance on their values (say 
—50% to + 100%). 

There are a couple of useful rules of 
thumb which you may apply when dealing 
with these RC networks: 


RC = time taken to charge up to 63 
per cent of its final level. (1ms, in our 
example). 

5RC = the approximate time taken to 
fully charge the capacitor (give or take a 
little). 


The lack of linearity is caused by the 
fact that we’re charging from a constant 
voltage rail. By charging from a constant 
current instead, the result will be a straight 
line, see Fig. 3. This has to be true be- 
cause | / C = dV / dt will always be a 
constant value (constant current, constant 
capacitance) so the rate of change will also 
be steady. If the charge current is fixed at, 
say, ImA, then for a 1F capacitor dV/ dt 
= a fixed 1V per ms. 


Back in Time 

Back to the 555 timer i.c. This has 
a neat application in producing ramp 
waveforms rather than an exponential 
curve. When the timing capacitor of an 
ordinary 555 circuit. charges up, an 
exponential curve across the capacitor 
is the result, and obviously a_ fast- 
rising square wave is seen at the 
output. 

An accurate ramp voltage can be gen- 
erated by the 555, though, by ignor- 
ing the square wave output and sneakily 
using a constant current source instead 
of the resistor charging network. Fig. 
4 shows how a simple J505 constant 
current diode can be used to create a 
reasonable ramp, which will be observed 
across the capacitor Cl. 

This constant current source D1 is 
specified at ImA nominal — I measured 
0.95mA on a test. These devices 
(sometimes listed as ‘‘regulator diodes’’) 
seem a bit hard to pin down — I couldn’t 
see any in Maplin’s catalogue but 
Farnell obliged (Part No. J505) whilst 
Electromail list this one as 283-479. 

Assuming the capacitor Cl is 
discharged initially, then after power-up 
the 555 triggers straight away (V trig < 
1/3 Vcc) and Cl starts to charge at a 
fixed rate through the constant current 
source D1, until the threshold voltage 
of 2/3 Vcc is reached. Then the 555 
(IC1) will rapidly (as fast as it can go) 
discharge the capacitor into pin 7 down 
to 1/3 Vcc, when the chip will trigger 
again. 

With a 12V rail, the result is a saw- 
tooth waveform of 4V peak-to-peak. A 
fast series of spikes is seen at pin 3, 


O +10V (+Vgc) 


SmA. The current has already halved. + 3505 
However, this means that the rate of | CURRENT 
change across the capacitor has slowed aaa 
down to 5,000V / second or 5V per ms. 

When 9V, say, appears across the 
capacitor (1V across the resistor, I = 
ImA), then dV / dt has dropped further | 
still, to 1,000V/ second or 1V per ms. 
With 9-5V across the capacitor, the rate of 
charge is 0-5V per ms. Out of interest, 
when 9-999¥V is across the capacitor, the 
rate is 0-001 V per ms. 

So, in theory, a capacitor can never 
reach the exact full rail voltage when 
charging through a resistor although it will 
get close enough for most applications. If 





incidentally — so fast my ’scope barely 
captured it. The prototype oscillated at 
just over 2kHz. 

To utilise the waveform, a non-invert- 
ing unity gain op.amp can easily be added 
as shown, to buffer the waveform and so 
preserve the shape. The TLO81 has a 
high input impedance which won’t load 
the signal, and the sawtooth appears at 
the op-amp output. But any similar type 
of op-amp should work fine, e.g. the 
CA3140E which has a CMOS input and 
a bipolar output. Maybe you’ll find an 
application for it. 


VC = imA/tpF 
“. dV/dt = 1V/ms 





Fig. 3. Charging a capacitor through a constant current source. 
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Teach-In ‘96 — Constructional Project a 


BIKE SPEEDO 


MAX HORSEY 


Let the speed of light emitting 
bargraphs caisplay your cyclic 


peda! rate. 


HIS article is based on the informa- 

tion provided in Teach-In Part 10 

and shows how modules may be 
selected and combined to produce a work- 
ing project. The design can be used as a 
bicycle speedometer, or as a tachometer 
for all sorts of rotating objects. 

The Bike Speedo employs a frequency- 
to-voltage tachometer i.c. (integrated cir- 
cuit) at its heart. This i.c. can be driven 
from a variety of transducers, and can 
output to a meter or a bargraph display. 
The printed circuit board (p.c.b.) holds the 
components to build a bicycle speedometer 
with an analogue 20-l.e.d. (light emitting 
diode) bargraph output. 

However, the bargraph components can 
be omitted if an analogue meter readout is 
preferred to a bargraph display. Further- 
more, the p.c.b. is designed so that any of 
the three main sections involved can be 
isolated and used without the other two. 
For example, if a tachometer is required 
using a sensor which can directly feed the 
tachometer i.c., then the proximity module 
can be omitted. 


SENSING WHEEL 
SPEED 


When first considering this design, the 
first decision that was required was how to 
sense the speed of a rotating wheel. 
Magnetic pick-up sensors are available 
which will sense the speed of a metal gear 
wheel, but they need to be very close to 
the gear teeth; a light or infra-red beam 
system would be cumbersome and power 
hungry; a reed switch and magnets could 
be prone to error for various reasons; Hall 
effect sensors, although promising, require 
the actuating magnets to be very close to 
them. The latter might be possible with a 


SENSING PROXIMITY 
COIL DETECTOR 









FREQUENCY 
TO VOLTAGE 
CONVERTOR 


brand new bike, but the slightest imper- 
fection in the geometry of the wheel 
could cause sensing problems. The chosen 
method of sensing the rotation was to use 
the proximity sensor i.c. type CS209A. 

In the prototype Bike Speedo, the sens- 
ing coil required for use with the CS209A 
was home-wound and fitted neatly inside a 
small black box for protection against the 
weather. The coil can be activated by the 
proximity of any piece of metal and so 
two small pieces of copper clad p.c.b. were 
used. They were fastened to the spokes 


BARGRAPH 
DRIVER 1 


BARGRAPH 
DRIVER 2 






Fig. 1. Block diagram for the Bike Speedo. 
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of the wheel and the detection range was 
found to be up to four centimetres. 


BLOCK DIAGRAM 


The block diagram shown in Fig.1 indi- 
cates the principle behind the Bike Speedo 
system. The proximity detector senses the 
passing of the p.c.b. pieces as the wheel 
rotates, providing an output signal which 
has a clean transition. between high and 
low voltage levels, and is ideal for trigger- 
ing counting or processing circuits. 

Next is the frequency-to-voltage con- 
verter and, since a reasonable degree of 
accuracy is required, the LM2917N-8 i.c. 
has been chosen. The output from this i.c. 
then feeds to two bargraph i.c.s which 
drive a 20-l.e.d. display. 


CIRCUIT DIAGRAM 


The complete circuit diagram for the 
Bike Speedo is shown in Fig.2. The wheel 
rotation sensor is based on the proximity 
module discussed in Teach-In Part 10, to 
which you are referred for more details. In 
Fig.2, the module comprises the sensing 
coil L1, proximity detector IC1, and as- 
sociated components. 

The use of l.e.d. D21 is to show when 
the coil has sensed the presence of the 
rotating metal plates. The l.e.d. is con- 
trolled by IC1 pin 4, an open-collector 
output which is turned on when metal 
comes near to the coil. Although not re- 
quired as part of the speedo readout, the 
l.e.d. is essential at the setting-up stage. 

IC1 pin 5 is also an open-collector out- 
put and is biased by resistor R5. Normally 
this output junction is low, but it goes high 
when metal is detected. Hence, as the 
wheel revolves a series of positive pulses 
is fed via capacitor C4 to IC2 pin 1. 

IC2 is a frequency-to-voltage converter, 
or tachometer. The LM2917N-8 used fea- 
tures an internal Zener diode to maintain 
an accurate reference voltage. The Zener is 
biased by resistor R8 connected between 
the positive supply line and IC2 pin 6. The 
Zener regulation is accurate providing the 
supply is above 7-8V. 

The tachometer’s output voltage from 
pin 4 rises and falls according to the 
input frequency and is fed to preset poten- 
tiometer VR2, to allow the user to fine 
tune the level. 

Bargraph drivers IC3 and IC4 are the 
linear type, LM3914, and are connected in 
series. The voltage at the top of IC3’s 
internal resistor chain is set by preset VR3. 
This determines the maximum voltage re- 
quired at IC3 pin 5 to give a full scale 
display. Both VR3 and VR2 can be used to 
set the full scale display at a given bicycle 
speed and the use of two presets provides 
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Fig. 2. Complete circuit diagram for the Bike Speedo. 


Everyday Practical Electronics, August 1996 





LAST L.E.D. 
TO LIGHT 


DISPLAY 


flexibility, particularly if the project is 
used in other applications. 

(More information on bargraph i.c.s. 
was provided in Teach-In Part 8, and also 
in the feature article ‘‘Using Bargraph 
Displays’’ in EPE October ’95. Ed.) 


DOT AND BAR 
MODES 


To save battery power, the bargraph i.c.s 
have been configured to operate in dot 
mode, i.e. only one l.e.d. is on at any time. 
In the prototype, good quality 10-l.e.d. 
bargraph display modules were used, in- 
stead of separate l.e.d.s., each l.e.d. segment 
requiring about 10mA. Alternatively, in- 
dividual high brightness 1.e.d.s may be used. 

A further choice is to use low current 
l.e.d.s. and configure the i.c.s to operate in 
bar mode. In the circuit diagram are shown 
three link wires (a, b, c between IC3 and 
IC4). For dot mode, link a is fitted; for bar 
mode, links b and c are fitted. If bar mode 
is selected it is important to increase the 
value of resistor RIO and preset VR3 to 
about 4k7Q each to reduce the l.e.d. cur- 
rent by a factor of five. 

The tachometer output signal, which is 
fed to pin 5 of both IC3 and IC4, charges 
capacitor C7 via resistor R9. This reduces 
the tendency for the display to fluctuate 


when the input frequency to IC2 is low. 


The display will therefore appear to be 
‘“‘damped’’; the amount of damping may 
be changed by using a different value for 
C7. Larger values will provide greater 
damping. 

Resistor R11 is required if the display is 
in dot mode. It will not affect operation in 
bar mode and could be omitted if the in- 
tention is to never operate in dot mode. 

General power line decoupling is 
provided by capacitors C3 and C9. The 
tantalum capacitor C8 between pins 3 and 
4 of ICl is sometimes recommended for 
bargraph circuits to reduce oscillation (e.g. 
random flashing). This is more likely if the 
l.e.d.s are in bar mode and connected via 
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Resistors See 


R1 2200 ee (CYL 

R2 68k 2 ar 

R3.R5 4k7(20f) TALK 
(see text) Page 

R4 6800 

R6 1M 

R7 100k 

R8 4700 

R10 1k 

R9,R11 22k (2 off) (see text) 

All 0-25W 5% carbon film, or better. 


Potentiometers 
VR1 22k min. horiz. preset 
VR2 47k min. horiz. preset 
VR3 1k min. horiz. preset 
(see text) 


Capacitors 
C1 1n5 polystyrene 1% 
C2 100n polyester 
C3 100n ceramic disc 
C4 220n ceramic disc 
C5 10n ceramic disc 
C6 1 elect. radial, 63V 
C7 10 elect. radial, 25V 
C8 22 tantalum bead, 16V 

(see text) 

C9 470 elect. radial, 16V 


Semiconductors 
D1 toD20 10-way l.e.d. module 
(2 off) (see text) 
D21 red l.e.d. 
IC1 CS209A proximity detector 
IC2 LM2917N-8 tachometer 
IC3,1C4  LM3914 linear bargraph 
(2 off) 


Miscellaneous 

coil (see text) 

min. s.p.d.t. switch 

Printed circuit board, available from the 

EPE PCB Service, code 108; 25mm jack 
socket and plug (see text); 8-pin d.ill. 
socket (2 off); 18-pin d.i.l. socket (2 off); 
20-pin d.i.|. socket (2 off) (see text); p.c.b. 
support (4 off); PP3 9V battery and clip; 
plastic case 131mm x 66mm x 30mm); 
plastic case 75mm x 50mm x 25mm); 
copper-clad p.c.b. off-cuts (see text); red 
display filter; nuts and bolts; clips to suit 
bike frame (see text); screened cable 
(see text); connecting wire; solder, etc. 


Approx Cost £ "4 @ 
Guidance Only 


long wires. In this application it can 
probably be omitted; try the circuit without 
it first, only adding it if random flashing 
does occur. 


CONSTRUCTION 


Details of the printed circuit board are 
shown in Fig.3. This board is available 
from the EPE PCB Service code 108. 
Before beginning assembly of the com- 
ponents, check that the p.c.b. fits inside the 
case, with plenty of room for the battery; it 
is much easier to trim a p.c.b. before 
assembly! 

Next decide which type of l.e.d.s will be 
used and select a value for RIO and VR3 
accordingly. Begin assembly by soldering 
in sockets for the i.c.s, and for the 10-l.e.d. 
bargraph displays, if used. Now fit the smal- 
lest components, such as resistors and small 
capacitors. Note that C2 may be labelled 
104 (meaning 100,000pF = 100nF). 

Fig. 3. Printed circuit board component layout and full-size underside copper foil Fit the larger electrolytic capacitors the 
master track pattern. correct way round, then solder in the 
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presets, and terminal pins for the exter- 
nal connections including the test points 
labelled TP1, TP2 and TP3. For dot mode, 
fit link wire ‘‘a’’. For bar mode, fit link 
wires *‘b’’ and ‘‘c’’. Finally, connect the 
power supply leads, noting that the posi- 
tive lead goes to the battery via switch S1. 


SENSOR COIL 


Although specially made “‘search coils’’ 
designed for use with IC] may be avail- 
able from some suppliers, a home made 
coil was found to provide more sensitivity 
with this particular application. Enamel 
coated wire is normally recommended for 
winding coils but ordinary insulated solid 
core connecting wire (0-6mm copper) was 
found to work very well. The prototype 
coil was wound around a cardboard tube (a 
loo roll) about 4cm in diameter. 

Carefully wind 50 turns around the tube, 
not forgetting to leave several centimetres 
at each end for connecting the coil to the 
circuit. Try to allow the windings to build 
up, so that the coil is no more than about 
2cm thick. The coil will not look very 
neat, but this is of no consequence since it 
will be hidden from view! 

Slide the coil off the roll, securing a 
cable tie tightly around each side of the 
coil before the windings have a chance to 
spring apart. 

The prototype coil was fitted into a 
small black case measuring 75mm X 
50mm X 25mm. It was squeezed into an 
oval shape, then pushed firmly to the 
bottom of the case. Do not glue it at this 
stage, since the case will have to be drilled 
for fixing to the bicycle. Either connect the 
coil directly to the p.c.b. for testing, or link 
it via a length of twin flex or - for a 
neater finish - single audio screened cable. 
Remember that the coil will be fitted about 
half way down the forks of the bicycle, 
hence the need for the cable to link it with 
the main circuit. 

In the prototype the screened cable was 
soldered to the coil, and at the other end 
was terminated with a 2.5mm jack plug for 
plugging into the speedometer. The cable 
may soldered directly if preferred, omit- 
ting the plug and socket. Note that one 
side of the coil is joined to OV on the 
p.c.b.; make this the ‘‘earth’’ i.e. screened 
side of the cable. 


TESTING 


Before testing, check the p.c.b. carefully 
for mistakes, solder bridges etc., and ad- 
just the presets to a mid-way position. Fit 
the bargraph display modules (or l.e.d.s) 
and the i.c.s into their sockets, the correct 
way round! 

If a regulated 5V 100mA supply is 
available, then use it for initial testing, 
noting that if more than about six l.e.d.s 
light at once, the supply voltage may begin 
to fall. As mentioned earlier, it is unwise 
to run up to 20 high brightness l.e.d.s 
in bar mode since the power consump- 
tion will quickly drain a battery, and the 
bargraph i.c.s could be overloaded. 

Having established that there are no 
major errors, which would cause _ the 
100mA regulated supply to shut down, the 
circuit can be powered from a normal 
supply. Check that there is no metal near 


the coil L1, then establish that l.e.d. D21- 


can be made to switch on and off when 
preset VR1 is turned fully each way. 


There are circumstances, caused by 
variations in the coil winding, when the 
total resistance between ICI pins | and 8 
may be outside the range which can be set 
by turning VR1. Variations include the size 
of the coil and the value of capacitor C1. If 
l.e.d. D21 refuses to switch on and off when 
VR1 is turned, try using a higher value for 
VRI (say 47kQ or 100kQ) and a lower 
value for R3 (say 1kQ)). It should now be 
possible to make D21 switch on and off, 
unless another fault exists, of course. 

Having established the range of resis- 
tance required, select for R3 the nearest 
convenient value below that actually re- 
quired, so that VR1 can be used to “‘fine 
tune’’ to the exact value. Keeping the 
value of VR1 low will provide greater 
control when setting up the system. 

Assuming that l.e.d. D21 can be switched 
on and off by turning VR1, set the preset so 
that the l.e.d. is just off. Move a piece of 
metal towards the coil; the l.e.d. should turn 
on. Moving the metal rapidly towards and 
away from the coil may cause several of 
the bargraph display I.e.d.s to turn on and 
off. Try adjusting VR2 to its maximum set- 
ting (fully anti-clockwise), and adjust VR3 


to obtain a reaction on the display. 





FAULT FINDING 


Read the general fault finding guide in 
Teach-In Part 1 for general advice on 
the checks which apply to any circuit. 
The Bike Speedo divides neatly into mod- 
ules, each one of which can be checked 
separately with a voltmeter. 

Connect the negative probe of a 
voltmeter to the OV line, and check the 
voltage at test point TP1. When metal is 
moved towards the coil this voltage should 
be high, i.e. equal to the positive supply 
voltage. When the metal is moved away, 
this voltage should fall to zero. Do not 
expect a voltmeter reading at test point 
TP2, unless it is set on a very low range; 
however, an oscilloscope should show the 
voltage at TP2 slightly rising above and 
below OV as the metal is moved to and 
from the coil. 

The voltage at test point TP3 should be 
near to OV when the metal is stationary, 
but should vary by fractions of a volt when 
the metal is moved to and from the coil. 


FURTHER TESTS 


If problems persist you may become 
tired of continuously moving the metal to 
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and from the coil! So, a less energetic 
approach may be needed: 

First remove IC2 to prevent damage. 
Now join pin 4 of IC2’s socket to the 
positive supply. As VR2 is adjusted, the 
bargraph display should react. It may be 
necessary to adjust VR3 as well. If this 
part of the circuit works, disconnect the 
temporary connection and reinstall IC2. 

If a signal generator is available, 
remove ICI and switch on the circuit’s 
power supply. Then connect the generator. 
to test points TP] or TP2. Set the signal 
generator to square wave mode with a 
peak voltage less than the circuit’s supply 
voltage. Now slowly sweep the frequency 
from about 1Hz to 20Hz. The bargraph 
display, and/or a voltmeter connected to 
test point TP3, should react. Try adjust- 
ing VR2. 

If a signal generator is not available, 
a crude method of injecting signals into . 
IC2 is to connect a temporary wire to OV, 
and touch it on and off against test point 
TP1. Again, remove IC1 first. 


CALIBRATION 


In the trials so far, it should have been 
found that steel or copper pieces cause a 
good response from the coil. If the coil is 
home-wound as described, a thin piece 
of metal measuring about 6cm X 2cm 
should produce an excellent response. 
Copper clad printed circuit board is ideal, 
but it is possible that Veroboard might 
also work satisfactorily. The exact size of 
each piece is unimportant. Two pieces are 
suggested for large wheels, and one piece 
for smaller wheels. 

There are two methods of calibrating 
the Bike Speedo. One is to install the 
system on the bicycle and adjust VR2 and 
VR3 whilst cycling next to a car travell- 
ing at, say, 20mph, although safety ex- 
perts might rightly disagree! 

The second method is safer but re- 
quires a signal generator and some cal- 
culation. First, calculate the circum- 
ference (in inches) of the wheel using the 
formula: 


Circumference = diameter X 3-142 
(i.e. d X tm) 


Noting that there are 63360 inches per 
mile, the number of revolutions of the 
wheel per mile can be found by using the 
formula: 


Number of revolutions = 
63360 / circumference 


Now multiply the answer by the num- 
ber of actuating metal pieces fixed to the 
wheel to find the pulse rate per hour 
which corresponds to Imph. Divide by 
3600 to provide the rate per second (i.e. 
in hertz, Hz). 

All these steps can be reduced to one 
formula as follows: 


f = (63360 X n)/(d X 3-142 x 3600) 
Hz (per mph) 


where f= frequency, n = number of 
metal pieces and d = wheel diameter 


For example, a bicycle with a wheel 
diameter of 24 inches fitted with two metal 
pieces will provide a frequency of: 


(63360 x 2)/(24 x 3-142 x 3600) = 
0-467Hz per mph 
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Before calibrating, remove IC1 from its 
socket, then connect the signal generator to 
test point TP1, with the signal generator’s 
ground connected to OV in the circuit. Set 
the signal generator to 20 times the calcu- 
lated frequency (i.e. 20 X 0-467 = 9-3Hz 
for the above example). Adjust VR2 for 
the highest reading on the display, then 
adjust VR3 until the display corresponds 
to 20mph (i.e. the final l.e.d. of the first 
bargraph just lit). 

Check for accuracy by setting the signal 
generator to 18-6Hz (40mph) then 4-6Hz 
(10mph). Remember that these figures ap- 
ply only to a wheel diameter of 24 inches 
and two actuating metal pieces. 


THE CASE 


The case selected for the prototype unit 
was a snap-together ABS box measuring 
131mm X 66mm xX 30mm. The ease with 
which the top could be removed allowed 
easy adjustment of the presets. Protection 
may be necessary against rain. 

Position the p.c.b. so that the display is 
at the opposite end to the battery region. 
Now place the top of the case over the 
bottom so that it will snap into place, and 
mark the position of the display. If a 
bargraph display is used, drill and file a 
rectangular hole so that the display shows 
through the top of the case. 

Alternatively drill a set of holes for the 
l.e.d.s. Note that the l.e.d.s should not be 
pushed through the case; they will be more 
visible if soldered neatly into the p.c.b. so 
that they sit underneath the holes in the 
case. 

A piece of red display filter material 
should be glued to the underside of the 
holes or slot to prevent rain entering the 
case and to increase the visibility of the 
l.e.d.s or bargraph display in bright light. 
Note, however, that the display must be 
pressed against the red filter to obtain a 
clear image; in the prototype, extra i.c. 
sockets were plugged into the existing 
display sockets to raise the display to the 
required height. 

Holes are also needed for switch S1, the 
cabled connection between the coil and the 
circuit, and for mounting a clip for fixing 
to the handle bars. Ensure that any screws 
used to secure the clip do not touch the 
underside of the p.c.b. 

When the unit has been correctly set up, 
|.e.d. D21 is no longer required and could 
be removed. Alternatively, a hole could be 
drilled in the top half of the case so that 















DISCOUNT FOR BULK ORDERS 


632 


Cooke International 


SUPPLIER OF QUALITY USED TEST INSTRUMENTS 


ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS, GENERATORS, 
OSCILLOSCOPES, POWER METERS, ETC. ALWAYS AVAILABLE 


ORIGINAL SERVICE MANUALS FOR SALE 
COPY SERVICE ALSO AVAILABLE 


EXPORT, TRADE AND U.K. ENQUIRIES WELCOME 
SEND FOR LISTS OF EQUIPMENT & MANUALS 
ALL PRICES EXCLUDE VAT AND CARRIAGE 
SHIPPING ARRANGED 


OPEN MONDAY TO FRIDAY 9AM-5PM 


Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis, 
West Sussex, PO22 OEB. U.K. 
Tel (+ 44) 01243 545111/2 Fax (+ 44) 01243 542457 


EQUIPMENT & ACCESSORIES PURCHASED 





the l.e.d. can be viewed. In-this case, glue 
another piece of display filter under this 
hole as described above. 

The case housing the coil also requires 
holes for mounting a clip, and a hole for 
the cable. Single screened audio cable was 
used in the prototype. Although screening 
is not essential, screened cable provides 
a much neater finish than twin flex. Note 
that the capacitance of the cable will affect 
the setting required for preset VR1. 


FINAL INSTALLATION 


The case housing the coil may be fas- 
tened to one of the front forks of the 
bicycle, about half way down. If the case 
is mounted with its smallest side against 
the fork, the effect of the metal on the coil 
will be slight. 

As stated earlier, the actuating metal 
plates may be p.c.b. off-cuts measuring 
about 6cm Xx 2cm. The area of these plates 
is much greater than that of the spokes of 
the wheel so allowing the circuit to be tuned 
to ignore the effect of the spokes. Small 
holes should be drilled through the plates so 
that they may be fastened to the spokes by 
means of cable ties. The cable linking the 
coil with the main circuit should be guided 
carefully up the fork to the main case, 
securing it with cable ties as well. 

Turn the wheel and adjust preset VR1 so 
that l.e.d. D21 responds correctly. Finally, 
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place the front of the main case into posi- 
tion on the handle bars, ensuring that the 
display can be viewed correctly. 


ALTERNATIVE 
DISPLAY 


As an alternative to a bargraph display, 
a voltmeter may be connected between the 
point labelled TP1 and OV. An analogue or 
digital type can be used. It should be able 
to provide a full scale reading at about 
0-5V; the exact range can be fine-tuned 
with VR2. 

The maximum voltage available from 
the output of [C2 will depend upon the 
maximum frequency presented to pin I. 
This in turn will depend upon the num- 
ber of actuating metal pieces fitted to the 
bicycle wheel, and its diameter. If there 
is sufficient voltage available from pin 4 
of IC2 to let 10mph cause an output of 
0-1V then a voltmeter full scale deflection 
(f.s.d.) of 0-5V will provide readings of up 
to 50mph — hopefully more than sufficient! 


Happy cycling. 
CORRECTION 
Countdown Timer (May ’96). On p.c.b. 


Fig.5, the base (b) and collector (c) pins of 
TR1 and TR2 should be transposed. 8 
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Robert Penfold 


N PREVIOUS Interface articles we con- 


sidered the basics of interfacing your 
own circuits to the RS232C serial ports 
of computers. This month we consider 
the thorny subject of getting general 
peripheral devices connected to com- 
puter serial ports in the correct manner. 

Connecting modems, printers, etc. to 
serial ports is something that tends to 
be regarded by many as more of an 
art than a science. It is certainly a fact 
that a method of connection that works 
well with one peripheral may fail to give 
satisfactory results with another. If you 
take a look at a list of computer leads 
you will probably find nearly a dozen 
versions of a “standard” serial lead! 


Full Reverse 

It is important to realise that there 
are two types of RS232C port, which 
are the DTE (Data Terminal Equipment) 
and DCE (Data Communications Equip- 
ment) varieties. They are fundamentally 
the same, and it is only their method of 
connection to the plug or socket that is 
different. Computer serial ports are nor- 
mally of the DTE type, and these trans- 
mit-data on pin 2 (TXD), and receive it on 
pin 3 (RXD). DCE interfaces do things 
the other way round, and also have their 
handshake inputs and outputs swapped 
Over. 

Apparently, the point of this is that a 
normal RS232C link should consist of 
one DCE port and one DTE type, with a 
“straight’’ lead used to connect the two 
together. In other words, each pin on one 
connector is linked to the same pin on 
the other connector. With two ports of 
the same type it is necessary to have a 
lead that is cross-connected (e.g. pin 2 on 
one connector linked to pin 3 on the 
other). Cross-connected leads are called 
“null modem”’ leads, incidentally. 

Computers normally have DTE serial 
ports, and it might seem reasonable 
to assume that most peripherals there- 
fore have DCE ports. In reality, most 
printers, plotters, etc. seem to have DTE 
ports. Modems are the only common 
peripherals which normally have DCE 
ports. 

In general, if a serial port has a male 
connector it is a DIE type — if it has a 
female connector it is of the DCE variety. 
There are some exceptions though, in- 
cluding some printers which have DTE 
ports with female connectors. The equip- 
ment manual should give a list of serial 
port pin functions. Remember that for a 
DTE port, data is transmitted on pin 2, 
and for a DCE type it is transmitted on 
pin 3. 


Stem the Flow 

Handshaking is probably the main 
cause of serial port difficulties. Although 
RS232C serial links are quite slow in 
general computing terms, they can still 
provide a flow of data that is too fast for 
many peripherals to digest properly. It is 
also possible that a peripheral device 
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could provide data at a rate that the 
computer could not cope with. Hand- 
shaking enables a receiving device to 
temporarily halt the flow of data: so that 
the overall rate of flow can be kept down 
to a manageable level. 

If the link is only providing one-way 
operation, there may seem to be no point 
in using a lead that provides two way 
operation. However, bear in mind that 
you may wish to use software handshak- 
ing, or ‘“XON-OFF” handshaking as it is 
sometimes called. This relies on codes 
sent via the transmission and reception 
lines, rather than using separate hand- 
shake lines for hardware handshaking. It 
is probably best to use a cable that 
provides two-way communications so 


that your handshake options are left 


open. 


R1 to R8& are all 2k2, D1 to D8 are all 


Ri NS 


If you examine some ready-made null 
modem serial leads, you are likely to 
find that there are minor differences 
from one to another. In theory it is just a 
matter of cross coupling the transmission 
and reception lines, with further cross 
coupling of the two pairs of handshake 
lines. Unfortunately, this basic method 
of connection does not always work 
properly in practice. 

The problem stems from the fact that 
some serial ports are slightly cut-down 
versions of a full RS232C port, while 
others have one or two extra inputs or 
outputs. Most null modem leads seem to 
have a few extra links, which are used in 
an attempt to ensure that a hold-off is not 
produced simply because a handshake or 
status input is connected through to a 
non-existent output, or left unconnected 
at all. 
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Boxing Clever 

There seems to be no general consen- 
sus on the ideal method of interconnec- 
tion, and I suppose that the only way of 
guaranteeing correct operation of the 
link is to use a custom made cable. If you 
are going to undertake even occasional 
RS232C interfacing it is more than a little 
useful to have a device known as a 
“breakout box.” This is basically just a 
couple of 25-way D-connectors, with 
each one wired to a small solderless 
breadboard. 

The idea of this is that it enables 
various sets of interconnections to be 
quickly and easily set up, in an attempt 
to find the ‘‘magic formula’ that gives 
the desired result. Most breakout boxes 
include some l.e.d. indicators which 
show the logic state of each interconnec- 


red LEDs 
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Fig. 1. The circuit diagram for a simple RS232CC breakout box. 


tion. These are often very useful when 
trying to sort out just what has gone 
wrong with a link that fails to provide 
handshake hold-offs, or where things 
simply hang-up. 

Ready-made breakout boxes tend to be 
quite expensive, and are really intended 
for regular professional use. For amateur 
users a simple do-it-yourself version is a 
more practical proposition, and a basic 
breakout box can be built at quite low 
cost. Since most of the pins on a 25-way 
RS232C connector are unused, you do 
not need to have large numbers of 
sockets and l.e.d. indicators. A PC serial 
port implements eight lines plus the 
ground connection, and most of the 
serial ports on peripheral devices imple- 
ment less than this. 

In Fig.1 is shown the circuit diagram 
for a basic RS232C breakout box. SK1 
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Fig. 2. Suggested strioboard construction of the circuit in Fig. 7. 


and SK18 are the 25-way D-connectors 
which connect to the computer and 
the peripheral device. I generally con- 
nect SK1 to the computer and SK18 
to peripheral unit, but the unit will 
work either way round. The eight input 
lines are monitored by separate l.e.d. 
indicators, and each of these has a series 
resistor which limits the loading to an 
acceptable level. The l.e.d. current is only 
a few milliamps, so it is best to use high 
brightness l.e.d.s. 

Although very simple, a unit of this 
type can be a bit awkward to construct. 
The most simple form of construction I 
could devise is the stripboard design 
shown in Fig.2. Do not overlook the 
single link-wire just to the left of diode 
D8 and resistor R8. Sockets SK1 and 
SK18 are each connected to the board via 
a piece of 9-way ribbon cable, a metre or 
so long. The cables can be wired direct to 


the board, or via a dil. (dual-in-line) 


connector system if preferred. 

Sockets SK2 to SK19 are printed circuit 
mounting types having a pitch of 0:1 
inches (2:54 millimetres), such as the 
Maplin ‘254mm strip sockets’’. These 
will take jumper leads made from 1/0-6 
insulated wire, or a similar single core 
connecting wire. I would recommend 
doubling-up on both sets of sockets, so 
that additional links can be added if it is 
necessary to drive two input lines from a 
single output. : 

The unit will be easier to use if the 
stripboard is mounted on a baseboard of 
some kind, or it can bolted to the top 
of a plastic box. This also prevents the 
protruding leads on the underside of the 
board from scratching work-tops. At the 


very least it needs to be mounted on the 
workbench using some Bostik Blu-Tack 
or some Plasticine. 


Missing Links 

When the unit is initially connected to 
the PC it is unlikely that any of the 
l.e.d.s will light up. This is simply due to 
the fact that the serial port outputs are 
set at the inactive (negative) state un- 
der standby conditions. Things will only 
start to happen when data is sent to the 
port. If software handshaking is to be 
used, it should only be necessary to cross 
couple pins 2 and 3 of each port (the 
breakout box has the ground terminals 
permanently interconnected). 

In the “real world’, you might find it 
necessary to provide connections be- 
tween the handshake lines as well. Some 
PC software, and a few of the more 
sophisticated peripheral devices, can be 
set up to use or ignore the handshake 
lines. In some cases, software handshak- 
ing will only work properly if the hand- 
shake lines have been disabled. 

If software handshaking has_ been 
selected, but the system hangs-up and 
there is still activity on the hardware 
handshake lines, the problem is almost 
certainly due to the handshake lines 
having not been disabled properly. 
Either they must be deactivated, or the 
links for hardware handshaking must be 
implemented. 

With some peripherals there is no 
need for any handshaking. In such cases 
simply cross coupling pins 2 and 3 
should suffice. In practice, the PC might 
refuse to send data unless its handshake 
inputs are set to the active state. These 
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are at pin 5 (CTS) and pin 6 (DSR). The 
peripheral may have one or two hand- 
shake outputs or a “dummy” handshake 
output that is permanently held at +12 
volts. In either case it should be possible 
to hold the PC’s handshake inputs high 
by implementing the appropriate links. 
Alternatively, wiring the PCs handshake 
inputs to its own handshake outputs will 
often prevent the port from hanging-up. 
In other words, link SK4 to SK5, and SK6 
to SK8. 

If hardware handshaking is to be 
implemented, the obvious starting point 
is a simple null modem interconnection. 
This requires the following links. 


SK2 to SK11 SK5 to SK12 
SK3 to SK10 SK6 to SK16 
SK4 to SK13 SK8 to SK14 


If a properly regulated flow of data is 
not obtained, the most likely problem is 
that one of the handshake outputs on the 
peripheral device is not implemented. A 
lack of response from one of the l.e.d.s 
should confirm this. In most cases satis- 
factory results will be obtained if both 
handshake inputs of the PC are driven 
from the single handshake output of the 
peripheral unit. 

The DCD (Data Carrier Detect) and RI 


(Ring Indicator) lines are normally only 


used with modems. When set posi- 
tive they respectively indicate that the 
modem has detected a carrier signal, and 
that a ringing signal has been detected. 
Neither are needed in general serial 
interfacing, but when interfacing to a 
modem they should obviously be con- 
nected through to the corresponding 
pins on the modem’s connector. 
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Get the most out of your cellu/ar 


airtime - and save money! 





ARNING to analogue cellular 
phone users! The major UK 
network operators pocket some 


£50 million each year from the sale of 
unused air-time — to you! 

Maybe you were so enthusiastic when 
you bought the phone that you did not look 
too closely at the way in which calls are 
charged. In most cases, you will find that 
the minimum charge is for one minute. 
After that, payment is made in half-minute 
increments rounded up. 

Of course, most people make random- 
length calls. This will result in them 
paying for more airtime than is actually 
used — typically 30 per cent more! 

To get the best value for money, it is 
necessary to avoid slightly overrunning a 
charge period. That goodbye made after 
60 seconds is an expensive word to say. 
With care, it could have been made a few 
seconds earlier! 


LITTLE BLEEPER 

The Mobile Miser described here sig- 
nals the user with discrete bleeps before 
the end of each charging period. After 


switching on, early warnings will be given 


at 48, 52 and 56 seconds. There will be a 
further ‘‘bleep’’ at one minute to mark the 
beginning of a new charging period. After 
the first minute, bleeps will be given every 
18, 22, 26 and 30 seconds until the unit is 
switched off. 


Table 1: Comparision of airtime against charge time 


The Mobile Miser circuit is housed in a 
small plastic enclosure having a clip on 
the rear which may be used to attach it to 
clothing, etc. The buzzer is high-pitched 
and will be easily heard above traffic and 
other noise without being obtrusive. 

A PP3 battery is located in a separate 
compartment with access through a remov- 
able cover. In average use, the battery 
should give several years of service be- 
cause the current requirement is only 4mA 
approximately. It is unlikely that the unit 
will be left on after use since the con- 
tinued bleeping will act as a ‘‘nuisance”’ 
reminder to switch it off. 


ONE SECOND 12 STAGE 


ASTABLE 
ICla 


CHECK IT OUT 


Before constructing the Mobile Miser, 
check your phone tariff. You will probably 
find that it follows the pattern outlined 
earlier. 

Note that the digital networks operated 
by Vodaphone, Cellnet, Orange and Mer- 
cury One-2-One charge by the second. 
Subscribers to these 
services, would still 
find the circuit use- 


Peak/Off-peak”* Duration Duration Cost ful as a reminder to 
(sec) paid for (pence) keep calls short. 
It is also use- 
. ai . ei ful to note that 
O 43 60 30 BT charge by the 
p 98 120 100 second for almost 
O 137 150 50 all calls, includ- 
O 44 60 20 ing those made to 
O 194 210 70 mobile phones (sub- 
P 17 60 50 ject to a minimum 
O 143 150 50 charge of 5p). BT 
P 72 90 75 subscribers could 
also find this device 
Total cost: £5.15 handy as an aid 


*Based on 50p per min. peak and 20p per min. off-peak times. 
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to keeping mobile 


3 INPUT 
NAND 





(and other calls) short too — especially 
during peak times. 

To illustrate how much air-time is 
likely to be wasted, Table 1 shows some 
hypothetical calls made by an occasional 
user. Prices are based on a typical low-user 
rate of 50p per minute at peak times and 
20p per minute for off-peak calls. 

The total cost is seen to be £5.15. Look- 
ing at it another way, the airtime actually 
used is only 633 seconds for off-peak and 
214 seconds for peak calls. 

Charged by the second, this would work 
out at £2.11 and £1.78 respectively — a 
total of £3.89. In other words, £1.26 has 
been charged for time which was not used. 
In this example, it amounts to about one 
quarter of the total cost. 


0.25 SECOND 
MONOSTABLE 
IC1b 





Fig. 1. Block diagram of the Mobile Miser system. 


CIRCUIT 


DESCRIPTION 


As illustrated by the block diagram 
shown in Fig. 1, this circuit consists of five 
sections: a one-second astable, a 12-stage 
binary counter, a 3-input NAND gate, a 
0-25 second monostable and a_ piezo 
buzzer. 

The complete circuit diagram for the 
Mobile Miser is shown in Fig 2. The astable 
and monostable are based on identical timer 
i.c.s which are configured for their purpose 
using external components. These are both 
contained in the dual timer chip, IC1. 

The sections forming the astable and 
monostable are shown separately and 
labelled [Cla and IC1b respectively. Both 
sections share common power supply 
connections, pin 14 for the positive and 
pin 7 for the OV line. 


SLOW PULSE 

With switch SI on, a supply is estab- 
lished from the 9V battery Bl. The as- 
table ICla will then provide a chain of 
slow pulses at its output, pin 5. The 
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frequency being dependent on the values 
of fixed resistors Rl and R2 in con- 
junction with preset potentiometer VR1 
(connected as a variable resistor) and 
capacitor Cl. At the end of construction, 
VRI will be adjusted so that one pulse 
per second is provided (that is, a fre- 
quency of 1Hz). 

The output pulses from [Cla pin 5 are 
applied to the clock input, pin 10, of 
binary counter IC2. This device has 12 
stages of division and each is accessible as 
an output at a separate pin. 

The first stage goes high every two in- 
put pulses (that is, every two seconds), the 
second every four the third every eight and 
so on up to the twelfth stage which goes 
high each 4096 pulses. Table 2 shows how 
the outputs change state over the first 32 
clock pulses for stages 1 to 6 (2s to 64s) 
only. 

To show the entire cycle (for all 12 
stages to return to zero) would be ex- 
tremely long and not very useful. This will 
happen when the fhirteenth stage (if it 
existed) went high — that is, after 4096 
seconds. This takes over an hour and will 
therefore be much longer than any mobile 
call. 

Signals at the required intervals are ob- 
tained by selecting the outputs from the 
4s (pin 7) and 32s-(pin 3) and applying 
them to two of the inputs (pins 12 and 
13 respectively) of triple NAND gate IC3. 
The relevant rows are shown in bold type 
in Table 2. 

The third NAND gate input, pin 11, 
receives a signal from any one or more of 
the remaining outputs 64s to 4096s (pins 1, 
2,4, 12, 13, 14, 15). These latter stages are 
OR gated together using diodes D1 to D7. 
Resistor R4 ensures that pin 11 is kept low 
in the absence of a high state being applied 
through any one or more of these diodes. 


TRIGGER DIRECT 

The output of a NAND gate is high 
unless all of its inputs are held high 
whereupon it goes /ow. During the first 30 
seconds, the state of pin 11 will be low and 
the output, pin 10, will therefore remain 
high. . 

After this time, the upper stages (64s t 
4096s) will go high in various combina- 
tions and make pin 11 go high. Thereafter, 


ii sf SSEESESESESSSSSSSSSSEEEE, 
PRESET 


a high state will be applied to all three 
inputs at the required intervals. Each time 
this happens, pin 10 will pulse low. 

Incidentally, the reason for using a 
NAND gate for IC3 rather than an AND 
gate is because its low output may be used 
to trigger the monostable section without 
inversion. It is a characteristic of the type 
of i.c. timer used that it triggers on a low 
rather than a high input signal. 

The trigger pulse is applied to the 
monostable at IC1 pin 8 via capacitor C4. 
When triggered, the output (pin 9) will go 
high for a certain time then revert to low. 
During this time, buzzer WD1 sounds. In 
the absence of a pulse, pin 8 is maintained 
in a high condition via resistor R5 and this 
prevents false triggering. 


The monostable time period is depend- 
ent on the values of resistor R6 and 
capacitor C5. Using the values specified, it 
will be a little under 0-25 seconds. 

No adjustment to this timing is provided 
since it is not thought to be particularly 
critical. If a longer bleep is needed, the 
value of R6 should be raised and vice-versa. 


SOME REGULATION 


It is necessary for the astable [Cla to 
provide reasonably accurate one-second 
pulses. However, the frequency of opera- 
tion is somewhat dependent on the supply 
voltage. If the battery was used direct, the 
nominal 9V supply would fall in the 
process of ageing. This could result in a 
change of some five per cent. 


Table 2: Output changes for stages 1 to 6. 


Stage 6 5 
Divide by 64 32 


—_—, 
Oo; + 


Om m SP ese etm ss esses ese = COTO OCOooocOoOOoCcCOCOOoOoOcmcUmKUCOOCoOUC OL oO 


-=-ooocococococecoecoocoecoocoocooooo90coceocceo°0 00 
Om mS eo es 4 OOTCTOOCOOOOHHH HSH KS HS KH BSB BH HK HO OCOOCOolLofm 


3 2 1 

8 4 2 Seconds 
0 0 0 0 
0 0 1 1 
0 1 0 2 
0 1 1 3 
1 0 0 4 
1 0 1 5 
1 1 0 6 
1 1 1 7 
0 0 0 8 
0 0 1 9 
0 1 0 10 
0 1 1 11 
1 0 0 12 
1 0 1 13 
1 1 0 14 
1 1 1 15 
0 0 0 16 
0 0 1 17 
0 1 0 18 
0 1 1 19 
1 0 0 20 
1 0 1 21 
1 1 0 22 
1 1 1 23 
0 0 0 24 
0 0 1 25 
0 1 0 26 
1 1 1 27 
1 0 0 28 
1 0 1 29 
1 1 0 30 
1 1 1 31 
0 0 0 32 





IC1b 
7556 


-—ATRIG THRESE— | 


Fig. 2. Full circuit diagram, including voltage regulator, for the Mobile Miser. 
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Completed 
Miser. Note the small 
“sound” hole. 


Such a variation would be unacceptable 
since during a one minute call, the timings 
could be ‘‘out’’ by up to three seconds. To 
prevent this, the supply is stabilised to 5V 
using voltage regulator IC4 in conjunction 
with capacitors C6 and C7. A steady out- 
put will then be maintained until the in- 
put voltage falls below 7V approximately, 
whereupon the battery is regarded as ex- 
hausted and will need to be replaced. 


CONSTRUCTION 


The printed circuit board component 
layout, full size copper foil master track 
pattern and interwiring for the Mobile 
Mizer are shown in Fig. 3. The p.c.b. is 
available from the EPE PCB Service, code 
107. 

Commence construction by mounting 
the i.c. sockets and soldering the three link 
wires in position. Follow with all resistors 





and capacitors including preset VR1. Note 
that, in the prototype, VRI was a cermet 
multiturn preset rather than the more usual 
single turn variety. 

Using the multiturn type is highly 
recommended since it makes adjustment 
much easier at the end of construction. It 
will also provide more stable timing 


periods over an extended period of use. 

On some of these components the three 
pins have a triangular arrangement, others 
have an in-line pattern. The p.c.b. will 
accommodate either type. This means that 
only one of the holes for the sliding con- 
tact (centre) connection will be used ac- 
cording to type. A value of one megohm, 
(1M) could be used instead of the 500 
kilohm (500k) component specified but it 








Fig. 3. Mobile Miser printed circuit board component layout, full size copper foil 
master pattern and switch and battery wiring. 
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would be slightly more difficult to adjust 
accurately. 

Take care over the polarity of 
electrolytic capacitor C7. Note also that 
capacitor C5 is mounted flat on the p.c.b. 
by first carefully bending its leads through 
a right-angle. 

Solder the seven diodes, D1 to D7, in 
position taking care over their orientation. 
Diode D3, the one from IC2 pin 4, is 
mounted flat on the board while all the 
others are soldered vertically. Those to the 
left of [C2 have their cathode (striped) 
ends pointing upwards, those to the right 
of IC2 have them pointing to the right, see 
Fig. 3. 

The polarity of the buzzer is marked on 
its underside and it is necessary to follow 
this as indicated in Fig. 3 or it will not 
work. Solder it into position so that it lies 
flat against capacitor C5. This means that 
CS will be below the buzzer when it is 
mounted on the board. 

Solder the regulator [C4 in place. With 
the specified component, the ‘‘flat’’ face 
will be closest to the top edge of the p.c.b. 
Certain similar regulators appear to have 
the input and output pins interchanged. 


COMPONENTS 


Resistors 
R1, R4, 
R5 47k (3 off) 
R2 1M2 
R3 1M 
R6 2M2 
All 0:25W carbon film 


See 


TALK 


Page 


Potentiometer 
VR1 500k (or 1M) cermet 
multiturn preset — vert. 
Top adjustment. See text. 


Capacitors 
A 470n 

22n (2 off) 

100n (2 off) 

10n 

100. radial elect. 16V 
All, except C7, miniature metallised 
polyester with 5mm lead spacing 


Semiconductors 

D1 to D7 IN4148 signal diode (7 off) 

IC1 ICM7556 dual CMOS timer 

IC2 4040B 12-stage CMOS 
counter 

IC3 4023B CMOS triple 3-input 
NAND gate. 

IC4 LM78LO5ACZ +15V 100mA 
voltage regulator 


Miscellaneous 
WD1 piezoelectric buzzer, p.c.b. 
mounting type. Operating 
voltage 3V to 24V d.c. at 
5mA 
$1 small s.p.s.t. rocker or slide 
switch 
B1 9V PP3 alkaline battery and 
snap-type connector 
Printed circuit board available from 
the EPE PCB Service, code 107; hand- 
held plastic case with clip option, size 
103mm x 62mm x 23 mm.; 14-pin d.i.l 
socket (2 off); 16-pin d.i.l. socket; multi- 
strand connecting wire; solder, etc. 
Approx Cost 


Guidance Only £ | 6 


excluding case & batt. 
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Check with the manufacturer’s or sup- 
plier’s data if a different 5V 100mA volt- 
age regulator is used. 

Viewed from the component side, solder 
a 6cm piece of light-duty connecting wire 
to the top left corner p.c.b. pad (SI) and 
the negative (black) wire of the battery 
snap connector to the bottom left corner 
p.c.b. pad (‘‘batt —’’). These can be 
clearly seen in the photographs. Adjust 
preset VRI to approximately mid-track 
position. 

Insert the i.c.s taking care over their 
orientation. They are all CMOS com- 
ponents and therefore liable to be damaged 
by any static charge which may exist on 
the body. To avoid this, it would be wise 
to touch something which is ‘‘earthed’’ 
(such as a water tap) before handling the 
pins. 


JUST IN CASE 


The specified case has a good appear- 
ance and will hold the circuit panel with- 
out further support. In the prototype, the 
battery connector clips supplied were dis- 
carded and the PP3 type snap connector 
referred to above used instead. 

It may be necessary to file the corners 
of the circuit panel so that it fits snugly 
between the mounting pillars in the rear 
section (the side with the battery compart- 
ment cover). The buzzer should then lie 
within the case outline so that the top sec- 
tion may be fitted. 

Various types of on-off switch may be 
used. Those having a good appearance 
tend to be larger and need more free depth 
than small inexpensive ones. When choos- 
ing a switch, make certain that it will be 
possible to fit the two sections of the case 
together when it lies between the top part 
and the p.c.b. 

With some switches it will be necessary 
to reduce the length of the tags to provide 
more clearance. Take care to leave enough 
to make good soldered joints, however. 

Choose a good position for the switch 
and make the hole for it. Secure it in 
position taking account of its orientation 
for ‘‘off’? and ‘‘on’’. Refer to Fig. 4 and 
solder the positive (red) battery snap wire 
to one switch tag and the ‘‘S1’’ wire 
leading from the p.c.b. to the other one. 

Some insulation (a piece of thin plastic, 
for example) may be needed to prevent the 
soldered joints at the switch tags touching 
any component connections on the p.c.b. 
Check this point carefully. 






Case 
battery 
compartment and 
clothing clip. 





Layout of components on the completed p.c.b. The supply voltage leads can be 
seen on the left. Note the two small cutouts on the p.c.b. to ease case mounting. 


Attach the plastic clip (if needed) to the 
rear section of the case. First, drill through 
the existing pilot holes then secure the clip 
using the two self-tapping screws provided. 
A piece of thin plastic will be needed inside 
the rear section to prevent the heads of these 
screws touching the copper tracks on the 
p.c.b. Check this point. 


SOUND CONNECTION 


Carefully measure the position of the 
buzzer on the circuit board and mark and 
drill a hole in the top section of the case 
about 4mm in diameter to correspond with 
its centre. This will allow the sound to 
pass through. Check the route which the 
PP3 snap wires will follow to the battery 
compartment and file the plastic away as 
necessary so that they can pass through 
freely. 

The case should now be assembled tem- 
porarily to make sure that the two sections 
fit together with everything located cor- 
rectly. Reduce the length of any wires if 
they get in the way. Do not actually screw 
the case together yet since preset VRI1 
needs to be adjusted for correct operation. 


SETTING UP 


With the unit switched off, connect the 
battery and switch on. The monostable 
IClb will self-trigger and the buzzer 
will bleep once. Nothing more should 
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happen for one minute approximately 
whereupon there should be four. equally- 
‘spaced bleeps. 

It is now necessary to adjust preset VR1 
to provide the correct timings. The speci- 
fied multiturn preset is very straightfor- 
ward to use. Clockwise rotation of the 
screw will increase the period. In the 
prototype it was found that each complete 
turn altered it by two seconds per minute 
approximately. 

After the first minute, four bleeps should 
be given each 30 seconds and VRI ad- 
justed so that the final one arrives on time. 
If this is found to be impossible, reduce 
the value of resistor R2 to reduce the rate 
(increase the frequency) and vice versa. 

It is possible to achieve an accuracy of 
less than one second per hour but there is 
no point in trying to do this. This is be- 
cause there will be a small drift in the 
timings with temperature and this will be a 
greater effect. 

Aim for a maximum error of one second 
in five minutes. In the prototype, the drift 
with temperature was about one second in 
five minutes measured between freezing 
point and room temperature. The exact 
variation will depend on the temperature 
coefficients of components R1, R2, VR1 
and Cl. It will also vary between in- 
dividual timer 1.c.s. 

If it is assumed that ten minutes will be 
the maximum length of a call, this error will 
be insignificant. Remember, the idea is to 
end a call on the third bleep — this will 
allow a nominal four second safety margin 
before the start of a new charging period. 

In the prototype, the first bleep (one 
minute) always occurred two_ seconds 
early. This is fortunate because it allows 
time to switch on the unit after the caller 
has answered. A few trials will soon 
determine how short the safety margin is. 

With adjustment complete, the case may 
be assembled and the unit put into service. 
Every few months, check the timing. After 
a prolonged period of use, this will be in- 
correct. At that point, the battery needs to 
be replaced. 

Note that the monostable self-triggers 
on powering-up. This indicates the point at 
which timing begins. 

Happy saving! ae [| 
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PRACTICAL 


ELECTRONICS 








New user friendly 


system at lower cost 


WHY WAIT? 
We Give You The Fax! 


Projects and Series 
From the Past Year’s 
Issues of EPE 


AVAILABLE INSTANTLY! 
24 HOURS A DAY! 


WHAT IS EVERYDAY PRACTICAL 
ELECTRONICS ON FAX? 


AVE you ever wanted to get hold of a past project 
lee part of a Teach-In series fast? EPE ON FAX is 
a service aimed at providing you with the article you 
need on-demand, seven days a week, 365 days a year, 
24 hours a day. 

All the projects and major series from the the April 
‘95 issue onwards have been stored on computer and 
linked to a sophisticated selection system that uses 
the latest voice and Fax technology. You can select the 
article you require from a menu and have it down- 
loaded to any UK Fax machine on demand. 

The service will be constantly updated with new 
material as each issue is published, thus providing a 
live, instantly available, resource covering the latest 
EPE articles. 


Call the EPE ON FAX system from the handset 
of your Fax machine or from a tone telephone. 
The handset must be switched to “‘tone’’. 





Following voice prompts, select either an index 

of articles, or a specific article by known article 

number (if you have previously received the in- 
dex), from the keypad on your phone or Fax handset. 
Then enter the phone number of the Fax machine you 
want the article sent to, using the handset or phone 
keypad. 


EPE ON FAX delivers your choice of article to 

the Fax machine, complete with cover sheet, 

while you wait. We pay for sending the Fax, you 
are only charged for the initial call at £1.50 per 
minute. 
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eIrctive 


HOW TO USE EPE ON FAX 


@ From your tone telephone or Fax machine call 0897 124 
125, making sure that your handset is switched to “tone”. 
You will then hear a series of messages, which will help to 
guide you through the system. 


@ For one of the available indexes, which contain the docu- 
ment numbers and the number of pages of each article, 
press ‘1’ when prompted. 


@ To obtain a particular document, press ‘2’’ when 
prompted and, when requested, enter the document 
number you want from the keypad on your phone or Fax 
machine. The system will then confirm your selection. 


@ When you have selected the document that you require, 
you will then be prompted to enter the phone number of 
the Fax machine you want the article sent to, including the 
dialing code, finishing with the # key; the system will then 
confirm the phone number. Ring off when prompted and 
the Fax will automatically be sent to the given number. 


HOW MUCH WILL IT COST? 


EPE ON FAX service is a higher rate premium line phone 
service. Calls cost £1.50 a minute. First time use should cost 
no more than £3 per index or article. Subsequent use should 
only be £1.50 per article. 

NOTE. Articles over six pages long are split in two, requir- 
ing two calls. 


FURTHER INFORMATION 


If you would like further information about how this 


project was put together, ring Starcomm Limited on 
(0113) 294 0600. 





TRY IT NOW! CALL 0897 124 125 
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PWM Model Train 
Controller — 


full steam alaeacl 
B bees by the cost of a ready-made 
unit, my circuit for a PWM Model Train 
Controller shown in Fig. 1 offers far sup- 
erior results than a traditional rheostat-type 
model train controller and provides better 
fine control of train speeds. A 555 timer chip 
(IC1) is configured as a free running oscil- 
lator operating at some 80kHz, but instead of 
using the square wave output I have used 
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Our regular round-up of readers’ own circuits. We pay betwe 
for all material published, depending on length and technical merit. We're 
looking for novel applications and circuit tips, not simply mechanical or 
electrical ideas. Ideas must be the reader’s own work and not have been 
submitted for publication elsewhere. The circuits shown have NOT been 
proven by us. /ngenuity Unlimited is open to ALL abilities, but items for 
consideration in this column should preferably be typed or word-processed, 
with a brief circuit description showing all relevant component values. 
Please draw all circuit schematics as clearly as possible. 


Send your circuit ideas to: Alan Winstanley, /ngenuity Unlimited, Wimborne 
Publishing Ltd., Allen House, East Borough, Wimborne, Dorset BH21 1PF. 
They could earn you some real cash! 


the exponential ramp waveform generated 
across capacitor C3. This feeds a comparator 
(IC2) whose threshold reference is set by a 
logarithmic potentiometer VR1. 

Comparator IC2 output is inverted by IC3a 
and IC3b and drives the output stage com- 
prising transistors TR1 and TR2; the latter 
can handle some 2A and dissipate 1W, more 
than adequate for a saturated switch opera- 
tion. Diode D2 protects against back e.m.f. in 
the train motor. 

Short circuit protection is provided with a 
0-5 ohm series sense resistor (R8/R9). 
Transistor TR3 switches on when the current 
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CD4011 
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flowing, reaches approximately 1-2A. This 
sets the output of an S-R_ flip-flop 
(IC3c/IC3d) low. Light emitting diode (1.e.d.) 
D3 illuminates to indicate a fault, and TR1 is 
disabled by the inverters. Capacitor C4 
introduces a short time period across TR3 to 
prevent the cut-out triggering falsely. 

As a final touch, I included the normally- 
closed push-switch S1 as a ‘‘Kick’’ button. 
Pressing this causes a short, higher voltage 
burst to be applied to reluctant motors. The 
final cost of this circuit was about £4.50. 

Richard Hunt, 
Diss, Norfolk. 
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Fig. 1. Circuit diagram for the PWM Model Train Controller. 
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Grand Prix Starting 
Lights — pole position 


‘iB eee as an accessory for my grand- 
son’s model racing car set, Fig. 2 shows 
a circuit design for a ‘‘starting gantry’’ with 
three red and three green starting lights. It 
can be powered from the racing set’s mains 
operated power supply unit. A 12V regulator 
(IC1) provides a stabilised supply for the 
circuit, and diode D1 prevents accidental 
reverse connection by the young motor 
racing enthusiast. 

The circuit uses a system of relays to start 
and stop the sequence. When Start switch 
Sl is pressed, relay contacts RLAI close 
and this applies + 12V to the sequencer and 
also latches the relay. Contacts RLA2, across 
capacitor C3, open. 

Three comparators are used (IC2a, IC2b, 
IC2c) and their non-inverting (+) terminals 
each have a reference voltage set by a poten- 
tial divider at about +2-:10V, +2-75V and 
+ 4-75V respectively. Either an LM339 quad 
comparator or an LM324 quad op-amp can 
be used. 

When capacitor C3 charges in excess of 
+ 1-75V, transistor TR1 conducts and the red 
l.e.d.s. D4 to D6 illuminate. At +2-75V, 
TR2 conducts and the green I.e.d.s D7 to D9 
light. IC2a also swings high, via resistor R6, 
so the red lamps extinguish. 

When capacitor Cl reaches +4.75V, 
transistor TR3 conducts and completes the 
circuit to relay RLB. Contacts RLBI 
(normally closed) now open and disconnect 
relay RLA. Also, contacts RLA2 then close 
which discharges the timing capacitor Cl, 
ready for next time. 

Ray Lewis, 
Sutton Coldfield, 
West Midlands. 
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Fig. 3. The simple but flashy Mini Roulette circuit diagram. 


Mini Roulette -— lied to a flutter 


pa diagram for a mini_battery- 
powered version of Roulette is shown in 
Fig. 3. This circuit uses a 4017 decade 
counter (IC2) driving 10 l.e.d.s. Since only 
one l.e.d. is ever illuminated at any one time, 
a common limiting resistor R4 is used. They 
may also be placed in alternating red/ green 
order for added effect. 

The counter [C2 is clocked by IC1, a classic 
555 timer connected as an astable. When the 


‘*Spin’’ button is pressed and then released, 
full speed is achieved and then the display 
gradually slows down until it stops on a single 
number. Capacitor C2 governs the oscillator 
speed and resistor R3 prevents instability 
when the l.e.d. rotation stops. The piezo disc 
transducer, X1, is placed on the output of the 
oscillator to provide a sound effect. 
S.M. Spencer, 
Sleaford, Lincs. 





Fig. 2. Circuit diagram details 
for the Grand Prix Starting 
Lights design. 





Special Review 





ELECTROMCS 


PRINCIPLES 3.0 


ALAN WINSTANLEY 





A review of the latest re/ease 
of educational electronics 
software fromm EFT. 


NDEPENDENT software house EPT 
Educational Software recently an- 
nounced their latest update — Version 
3.0 — of the Electronics Principles 
software which spearheads an expanding 
range of software products aimed at those 
currently involved in electronics educa- 
tion, studying at GCSE or higher levels. 
The software is particularly popular in 
schools, say EPT, and it runs on an IBM- 
compatible PC under Windows 3.1, Win- 
dows 95 or even Windows NT. It is likely 
to appeal to school students as well as 
hobbyists and enthusiasts wishing to con- 
solidate their knowledge of electronics. 


FIRST PRINCIPLES 


Electronics Principles 3.0 is supplied on 
two 3-5-inch high density disks and the 
package can be installed into any desired 
directory, always a welcome feature. The 
program takes just over 2Mb hard disk 
space. The floppy disks also include the 
extra files called for when installing in 
Windows 95, which is likely to have a 





more appealing visual presentation; it was 
not tested for the purpose of this review. 
The software should run perfectly well 
even on modest machines using Windows 
3.1, and certainly a state-of-the-art Pen- 
tium computer is not at all a prerequisite. 

Double clicking on the newly-created 
‘*oscillograph’’ icon opens a clutter-free 
screen where desired topics are selected 
from a menu and the tutorial on that sub- 
ject then commences. In many instances, 
one window leads to others which can be 
toggled using ‘‘radio’’ buttons. 

This method is used to display other 
views on the topic — perhaps graphs of 
various characteristics using the same 
component values; this is especially useful 
when dealing with alternating current (a.c.) 
subjects where other aspects of a particular 
circuit can be explored and displayed. The 
software is not intended as a multimedia 
experience and sound is not supported, so 
you must study in silence, probably no 
bad thing looking at the more advanced 
sections! 


© EPT Educational Software 19968 Tel/Fax (+44) 91376 51.4908 


Sense Current - -200pA 





Fig. 1. Importing a graphic from Electronics Principles into a Windows word 


processor Is easy. 
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WIDE-RANGING 


TUTORIALS 


Designed as an on-screen interactive 
tutorial, Electronics Principles 3.0 covers a 
wide variety of fundamental electronics 
topics, commencing with the basic physics 
of electricity, insulators and conductors, 
then moving on to the principles of resis- 
tance and current flow. The topics of a.c. 
and d.c. follow, then basic semiconductor 
circuits, field effect transistors (a par- 
ticularly neat display of MOSFET physics 
is included) and op.amp configurations. 

A more advanced analysis of a.c. ap- 
plications is there, which displays phasor 
diagrams plus the effects of using resis- 
tors, capacitors and inductors in various 
ways. Some topics go well beyond GCSE 
Electronics but will appeal to intermediate- 
level students. 

A basic introducticn to digital logic is to 
be found, too, along with interactive logic 
gate systems which show logic levels 
throughout the system (with logic changes 
shown rippling though the system accord- 
ingly, when a circuit is “‘clocked’’). The 
fundamentals of binary notation are dis- 
played and an excellent number base 
conversion program, dealing with binary, 
octal, decimal and hexadecimal conver- 
sions, is also incorporated as part of the 
introduction to logic systems. 

In total, EPT have included no less 
than 284 individual windows relating to 
analogue and digital electronic techniques 
to explore. All subjects are presented as a 
series of on-screen tutorials, showing a 
circuit schematic and accompanying for- 
mulae plus component values. The circuits 
themselves are simple and straightforward, 
using just a handful of components to 
illustrate, er, electronics principles. 

In this respect, the software ac- 
complishes everything it sets out to do. 
The screens are generally no-frills, with 
neither over-elaborate nor distracting 
graphics, although the most advanced of 
the topics do start to look a little cramped 
on-screen. 

I found that the software was happiest 
at a video setting of 640 x 480 (256 
colours), and a higher resolution (800 x 
600) on a 14-inch SVGA monitor became 
hard work on vision. The windows them- 
selves are movable by dragging the title 
bar in the usual manner, though the win- 
dows cannot be ‘“‘sized’’. This has the 
benefit, though, of dispensing with the 
need for scroll bars. 
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COLOURFUL 
PRESENTATION 


The circuits are presented in colour, and 
Version 3.0 now introduces the facility to 
copy screens to the Windows clipboard, 
from which they may be pasted into other 
applications. This enables printed copies to 
be prepared using, for example, a word 
processor package (see Fig.1); your own 
text can then be wrapped around the im- 
ported graphic. 

A colour printer is almost essential 
for printing some of the more complex 
waveforms seen later in the tutorial, if they 
are to be at all meaningful. A software site 
licence is available where hard copies are 
to be distributed. 

Each screen is accompanied by a con- 
cise ‘‘Theory’’ window which can be 
toggled on or off (see Fig 2). Similarly, 
where appropriate, a ‘‘Calculations’’ win- 
dow can be called up which shows exactly 
how the results displayed on the schematic 
were arrived at. This will be a welcome 
feature for those who may perhaps lack the 
initial confidence in mathematics and wish 
to see how the values are actually derived. 

There were occasionally one or two in- 
consistencies evident, with voltages being 
expressed as 6:5946V, for example, but 
nearby resistance values shown as 180R18 
where the R indicates the decimal point 
in time-honoured fashion. This is probably 
connected with the technical difficulty of 
showing the Omega character on screen. 

Overall, the EPT team has worked hard 
to make the display as informative as 
possible and generally the displays are 
orderly and clear, and should boost the 
confidence of the student. To get the best 
out of the software, the student needs 
to understand the circuit schematics, read 
the component values and understand how 
they are derived, using the Calculations 
window when necessary. 


INTERACTIVE 
HAPPENINGS 


Where circuits have ‘‘interaction’’, it is 
possible to make things happen on-screen, 
by clicking on an appropriate button with 
the mouse. Switches can be made to change 
over (Fig.3), diodes may be reverse-biased, 
bulbs may be illuminated, and voltages may 
be varied, sometimes using a Windows- 
style slider control, other times by typing in Kathie oes of 
diicing values, The use of colon hee Fig. 4. Colours hele alguiee complex waveforms. 
student to relate to the principles of the | ) 
circuit being demonstrated (Fig.4). 

In addition, Electronics Principles 3.0 
includes a means of applying component 
values and circuit conditions manually 
using a separate dialogue box (Fig.5). The 
software cleverly recognises multipliers 
and will convert, as an example, 1000 
ohms to 1k. The end results are again 
computed on-screen and the accompany- 
ing Calculations window shows how their 
values have been derived. 

A couple of minor ‘‘undocumented 
features’’ were noted, in particular the fact 
that the Calculations screen, if closed by 
double-clicking the top-left hand icon as 
usual (or ALT + F4), caused the Calcula- 
tions box to be blanked out if called up 
again. Only by exiting and re-opening the 
window were normal affairs restored: 
using the ‘‘Clear Calculations’’ button, 
however, proved satisfactory and _ this 


an senssdlsk tuk aceaats tetas dtamnpencliog on dani ddaans 
current. Its wave shape ie derived from the output from an voltage generator 
during one complete revolution using a single loop of wire. Amplitudes may be 
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Fig. 3. Interactive screens feature movable switches. 
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Fig. 5. Component values can be manually input via a dialogue box. 


caused no further trouble. There were a 
very minor number of spelling errors and 
one technical misprint noted (a reversed 
transistor), but generally the technical 
standards are very high. 


SUMMING-UP 


Electronics Principles 3.0 follows on 
from our popular Teach-In ’°93 GCSE 
Electronics series, but takes the subject 


further. There is no doubt that the use of 
simple, crisp and functional graphics of- 
fers an improved means of displaying 
information and techniques, over the tradi- 
tional printed version. 

A few very minor niggles should not 


- detract from what is the latest, and best, in 


a well-established line of software which 
should certainly prove beneficial in educa- 
tional and hobbyist circles. 


EPT offer a high level of (free) sup- 
port to users. A demonstration disk is 
available which allows the user to ex- 
plore (though component value changes 
are disabled) for £2.00 or eight first class 
stamps. 

Also available from EPT is their latest 
release of Electronics Toolbox 3.0, a 
selection of electronics-specific formulae 
which will calculate over 100 commonly- 
used values; the price is £19.95. The 
company also offers Mathematics Prin- 
ciples 3.0 covering over 150 topics (in- 
cluding many GCSE subjects) in the 
same colourful and interactive style, for 
£49.95. All software runs under Microsoft 
Windows. 


OBTAINING 
ELECTRONICS 
PRINCIPLES 3.0 


Electronics Principles 3.0 costs 
£49.95 plus £2 per order for P&P 
(UK). 

For more information, contact EPT 
Educational Software, Pump House, 
Lockram Lane, Witham, Essex, CM8 
2BJ. Tel/Fax: 01376 514008. 
E-mail: sales@eptsoft.demon.co.uk. 
World Wide web pages. on: 
http://www.octacon.co.uk/ext/ept!soft- 
ware.htm. Also see their advert 
elsewhere in this issue. Site licences 
are available, overseas orders are 
welcomed, and Visa/ Mastercard 
payment is accepted. 








with David Barrington 





Garden Mole-Ester 

Most of the components required to 
build the Garden Mole-Ester should be 
readily available. 

A suitable mercury-loaded tilt switch is 
currently stocked by Maplin, order code 
FA77J, 79 degree tip-over switch. 

Under no circumstance use or purchase 
a “surplus” glass envelope type; these are 
fragile and mercury is poisonous! 

The loudspeaker must have a coil resis- 
tance of 64 ohms, an eight-ohm type 
is not suitable here. These are available 
from Maplin, code WF57M and Green- 
weld (2 01703 236363). The Maplin 66mm 
diameter speaker came from their ‘’Lo-Z” 
range, but you will not find any entry in 
their current catalogue. However, we can 
confirm that they are still stocked. 

Readers having difficulty finding a 
suitable waterproof box can purchase one 
from Maplin, code YM90X. As mentioned 
in the article, single 8-cell AAA size 
holders are hard to come by so it is 
advised that two 4-cell holders be used 
instead. 

The small single-sided printed circuit 
board is available from the EPE PCB Serv- 
ice, code 106. 


Mono “Cordless” Headphones 

All the semiconductor devices called 
for in the Mono “Cordless” Headphones 
should be readily available from most 
of our component advertisers. Ordinary 
5mm infra-red diodes, of the type used in 
remote control systems, are used in the 
Transmitter and appear to be sold simply 
as infra-red I.e.d.s. 
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Practically any small clip-on heatsink, 
of the type used with TO220 cased 
devices having a rating of about 10°C to 
15°C per watt should be OK _ for 
the Darlington transistor and voltage 
regulator used in the Transmitter. 

Although TIL100 photodiodes have 
been specified for the Receiver, any 
similar large area photodiodes having a 
built-in ‘daylight’ filter should work 
equally well. Diodes of this type are not 
necessarily sold under a particular type 
number in component catalogues. They 
are often sold simply as “remote control 
photodiodes”, or something similar. 

There is some advantage in using a 
metal case for the Receiver since this 
will “screen” the sensitive input stage 
from sources of electrical interference. 
However, a plastic case should also be 
suitable. 

The printed circuit boards for the 
Headphones are available as a pair from 
the EPE PCB Service, codes 990 (Trans.) 
and 991 (Rec.). 


Component Analyser 

The only item that is likely to cause any 
concern when ordering parts for the Com- 
ponent Analyser is the display I.e.d. 

This is a 5mm High Brightness ‘‘clear’’ 
green type l.e.d. The ones used to make 
up the “test display” on the model came 
from Maplin, code CK39N. 

The “plated-through-hole (p.t.h.)” ver- 
sion of the printed circuit board is avail- 
able from the EPE PCB Service, code 105. 
The choice of case is left to the individual, 


but choose one that is of sufficient size 


to cater for the p.c.b. and will also have 
room on the front to take the test “Display 
Look-up Chart.” 


Mobile Miser 

We do not anticipate any component 
buying problems to be encountered by 
anyone undertaking the construction of 
the Mobile Miser project. 

The case used in the prototype was 
obtained from Maplin, code KC95D. Any 
miniature slide or rocker switch (such 
as the Maplin “round-faced rocker type 
FG47B) may be used for S1, provided it is 


“low-profile’”’ and it fits the case without 


fouling the p.c.b. The 3V to 24V p.c.b. 
mounting buzzer also came from the 
same source, code KU58N. Most of our 
components stockists should also be able 
to supply a similar buzzer. 

The Miser printed circuit board is avail- 
able from the EPE PCB Service, code 107. 


Bike Speedo (Teach-In ‘96) 

The only source we have been able to 
locate for the 8-pin LM2917N-8 tachometer 
i.c. specified for the Bike Speedo, this 
month’s concluding Teach-/n project, is 
Electromail (7 01536 204555), code 302- 
047. The p.c.b. for this project has been 
designed around the 8-pin version. 

The CS209A electro-magnetic proximity 
detector i.c. is currently listed by Maplin, 
code UH59P If you wish to use the same 
ABS plastic case as the prototype model 
this came from Rapid Electronics (7 01206 
751166), code 301910. 

The printed circuit board for the Bike 
Speedo is available from the 
EPE PCB Service, code 108. 


PLEASE TAKE NOTE 
Countdown Timer (May ’96) 
On p.c.b. Fig. 5, the base (b) and col- 
lector (c) pins of.transistors TR1 and TR2 
should be transposed. 
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ELECTRONIC PROJECTS - BOOK 1 

Published by Everyday Practical Electronics in 
association with Magenta Electronics. 

Contains twenty of the best projects from previous 
issues of EE each backed with a kit of components. 
The projects are: Seashell Sea Synthesiser, EE 
Treasure Hunter, Mini Strobe, Digital Capacitance 
Meter, Three Channel Sound to Light, BBC 16K 
Sideways Ram, Simple Short Wave Radio, Insula- 
tion Tester, Stepper Motor Interface, Eprom Eraser, 
200MHz Digital Frequency Meter, Infra Red Alarm, EE 
Equaliser loniser, Bat Detector, Acoustic Probe, Mains 
Tester and Fuse Finder, Light Rider — (Lapel Badge, 
Disco Lights, Chaser Light), Musical Doorbell, Function 
Generator, Tilt Alarm, 10W Audio Amplifier, EE 
Buccaneer Induction Balance Metal Detector, BBC Midi 
Interface, Variable Bench Power Supply, Pet Scarer, 
Audio Signal Generator. 


128 pages (A4 size) KOT £2.45 


ELECTRONICS TEACH-IN 88/89 - 

INTRODUCING MICROPROCESSORS 

Mike Tooley BA (published by Everyday Practical 
Electronics) 

A complete course that can lead successful readers to 
the award of a City and Guilds Certificate in Introduc- 
tory Microprocessors (726/303). The book contains 
everything you need to know including full details on 
registering for assessment, etc. Starting with basic 
terminology, integrated circuits, logic families and 
numbering systems the text builds in stages, with 
revision and assessments built in, up to programming, 
languages, flow charts, etc. The course is ideal for the 
newcomer to the subject. 


80 pages (A4 size) Order code TI-88/89 £2.45 


ELECTRONICS TEACH-IN No. 6 

DESIGN YOUR OWN CIRCUITS 

(Published by Everyday Practical Electronics) 

Mike Tooley BA 

This book is designed for the beginner and 





HOW TO CHOOSE A SMALL BUSINESS 
COMPUTER SYSTEM 
D. Weale 
This book is for anyone intending to buy an IBM com- 
patible computer system, whether it is their first system 
or a replacement. There are sections on hardware, ap- 
plication and systems programs and how to actually 
make your choice as well as sections on the law, er- 
gonomics and a glossary of common terms. 

The text contains many useful tips and some warn- 
ings (which could save much effort and expense). 


114 pages Order code BP323 £4.95 


MAKING MS-DOS WORK 

FOR YOU (covers version 6.2) 

N. Kantanis & P. R. M. Oliver 

This book was written with the busy person in mind 
and, as such, it has an underlying structure based on 
“what you need to know first, appears first’’. Nonethe- 
less, the book has also been designed to be circular, 
which means that you don't have to start at the begin- 
ning and go to the end. 

The book explains: How to write customised batch 
files which allow you to display what you want on 
your screen, and in the form and order you want it, 
instead of being forced to use the DOS prompt on a 
blank screen. How to design and set up a fast 
interactive and professional looking menu system, so 
that you or anyone else can run utility applications 
or commercial software packages easily. How the 
ANSI.SYS display and keyboard commands can be 
used to position the cursor on any part of the screen, 
change the intensity of the displayed characters or 
change their colour. How the Edit screen editor or the 
Edlin line editor can be used to enter ESCape 
(ANSI.SYS) commands into simple ASCII files to allow 
control of both your screen display and your printer. 
How to control the operation of the two main types of 
printers in use today, Epson compatible dot matrix 
and HP compatible laser printers. How to use several 
routines, such as moving and finding files, protecting 


experienced reader alike, and aims to dispel some of 
the mystique associated with the design of electronic 
circuits. It shows how even the relative newcomer to 
electronics can, with the right approach, design and 
realise quite complex circuits. 

Fourteen individual p.c.b. modules are described 
which, with various detailed modifications, shou'!d 
allow anyone to design and construct a very wide 
range of different projects. Nine ‘‘hands-on” complete 
DIY projects have also been included so readers can 
follow the thinking behind design, assembly, con- 
struction, testing and evaluation, together with sug- 
gested ‘‘mods” to meet individual needs. The practical 
projects have each been designed to stand on their 
own as complete items of equipment. PC.B.s for all 
the modules and projects are available by mail order. 

The subjects covered in each chapter of the book 
are: Introduction and Power Supplies: Small Signal 
Amplifiers: Power Amplifiers: Oscillators: Logic Cir- 
cuits; Timers; Radio; Power Control; Optoelectronics. 

The nine complete constructional projects are: 
Versatile Bench Power Supply; Simple Intercom; 
Bench Amplifier/Signal Tracer; Waveform Generator; 
Electronic Die; Pulse Generator; Radio Receiver; Disco 
Lights Controller; Optical Communications Link. 


136 pages (A4 size) WITT a £3.45 


TEACH-IN No. 7 plus FREE Software 

ANALOGUE AND DIGITAL 

ELECTRONIC COURSE 

(Published by Everyday Practical Electronics) 

Alan Winstanley and Keith Dye 

B.Eng(Tech)AMIEE 

The highly acclaimed Teach-/n series, which included 
the construction and use of the Mini Lab and Micro 
Lab test and development units, has been put ps al 
in book form. Additionally EPT Educational Software 
have developed a GCSE Electronics software program 
to compliment the course and a FREE DISC covering 
the first two parts of the course is included with the 
book. 


Computers and Computing 


files from accidental erasure, a simplified backup 
process, a screen saver, and a disc cataloguing 
system. 

The Debug program and how it can be used to 
create, see and change the contents of any file, includ- 
ing those of programs written in assembler code. This 
includes how to find your way around the names and 
tasks of the CPU registers and the meeting of some 
simple assembler mnemonics. 


182 pages Order code BP319 £4.95 


MULTIMEDIA ON THE PC 
lan R. Sinclair 
In this book, you'll find out what a CD ROM is, how it 
works, and why it is such a perfect add-on for a PC, 
allowing you to buy programmes, text, graphics and 
sound on a CD. It also describes the installation of a 
CD ROM drive and a sound card, pointing out the 
common problems that arise, and then shows how to 
use them to create a complete multimedia presenta- 
tion that contains text, photos, a soundtrack with your 
own voice recorded as a commentary, even animation 
and edited video footage. 

£11.95 


184 pages Order code PC112 


A CONCISE INTRODUCTION TO MS-DOS 

N. Kantaris 

(Revised Edition Covers Version 6.2) 

This guide is written with the non-expert, busy person 
in mind and, as such, it has an underlying structure 
based on ‘‘what you need to know first, appears first’’. 
Nevertheless, the guide is also designed to be circular, 
which means that you don't have to start at the begin- 
ning and go to the end. The more experienced user 
can start from any section. 


176 pages Order code BP232 £3.95 
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DIRECT 
BOOK 
SERVICE 


The books listed have 
been selected by Every- 
day Practical Electronics 
editorial staff as being of 
special interest to everyone 
involved in electronics and 
computing. They are sup- 
plied by mail order direct to 
your door. Full ordering 
details are given on the last 
book page. For another 
selection of books see next 
month's issue. 


An interesting and thorough tutorial series aimed 
specifically at the novice or complete beginner in elec- 
tronics. The series is designed to support those un- 
dertaking either GCSE Electronics or GCE Advanced 
Levels, and starts with fundamental principles. 

If you are taking electronics or technology at school 
or college, this book is for you. If you just want to 
learn the basics of electronics then this is for you. 
If you are teaching electronics or technology you 
must make sure you see it. 7Teach-/n No. 7 will be 
invaluable if you are considering a career in elec- 
tronics or even if you are already training in one. The 
Mini Lab and software enable the construction and 
testing of both demonstration and development cir- 
cuits. These learning aids bring electronics to life 
in an enjoyable and interesting way: you will both 
see and hear the electron in action! The Micro Lab 
microprocessor add-on system will appeal to higher 
level students and those developing microprocessor 
projects. 


152 pages (Ad size) £3.95 





UNDERSTANDING PC SPECIFICATIONS 

R. A. Penfold (Revised Edition) 

If you require a microcomputer for business applica- 
tions, or a high quality home computer, an IBM PC or 
compatible is often the obvious choice. They are com- 
petitively priced, and are backed up by an enormous 
range of applications programs, hardware add-ons, 
etc. The main difficulty for the uninitiated is deciding 
on the specification that will best suit his or her needs. 
PCs range from simple systems of limited capabilities 
up to complex systems that can happily run applica- 
tions that would have been considered beyond the 
abilities of a microcomputer not so long ago. It would 
be very easy to choose a PC system that is inadequate 
to run your applications efficiently, or one which goes 
beyond your needs and consequently represents poor 
value for money. 

This book explains PC specifications in detail, and 
the subjects covered include the following: Dif- 
ferences between types of PC (XT, AT, 80386, etc); 
Maths co-processors; Input devices (keyboards, mice, 
and digitisers); Memory, including both expanded 
(EMS) and extended RAM; RAM disks and disk 
caches; Floppy disk drive formats and compatibility; 
Hard disk drives (including interleave factors and 
access times); Display adaptors, including all standard 
PC types (CGA, Hercules, Super VGA, etc); Contains 
everything you need to know if you can't tell your 


EMS from your EGA! 
£4.95 


128 pages 

AN INTRODUCTION TO 6800 ASSEMBLY 

LANGUAGE 

R. A. & J. W. Penfold 

Obtain a vast increase in running speed by writing pro- 
grams for 6800 based micros such as the Commodore, 
Amiga, Atari ST range or Apple Macintosh range etc., in 
assembly language. It is not as difficult as one might think 
and this book covers the fundamentals. 


112 pages £2.95 
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PRACTICAL ELECTRONIC FILTERS 
Owen Bisho 
This book deals with the subject in a non-mathematical 
way. It reviews the main types of filter, explaining in 
simple terms how each type works and how it is used. 
The book also presents a dozen filter-based projects 
with applications in and around the home or in the 
constructor’s workshop. These include a number of 
audio projects such as a rythm sequencer and a multi- 
voiced electronic organ. 
Concluding the book is a practical step-by-step guide 
to designing simple filters for a wide range of purposes, 
with circuit diagrams and worked examples. 


88 pages Order code BP299 £4.95 


ELECTRONIC ALARM CIRCUITS MANUAL 
R. M. Marston 
One hundred and forty useful alarm circuits, of a variety 
of types, are shown in this volume. The operating 
principle of each one is explained in concise but com- 
prehensive terms, and brief construction notes are given 
where necessary. 

Aimed at the practical design engineer, technician and 
experimenter, as well as the electronics student and 


amateur. 
Order code NE11 £13.95 


124 pages 

DIGITAL GATES AND FLIP-FLOPS 

lan R. Sinclair 

This book, intended for enthusiasts, students and tech- 
nicians, seeks to establish a firm foundation in digital 
electronics by treating the topics of gates and flip-flops 
thoroughly and from the beginning. 

Topics such as Boolean algebra and Karnaugh mapping 
are explained, demonstrated and used extensively, and 
more attention is paid to the subject of synchronous 
counters than to the simple but less important ripple 
counters. 


No background other than a basic knowledge of elec- 


tronics is assumed, and the more theoretical topics are 
explained from the beginning, as also are many work- 
ing practices. The book concludes with an explanation of 
microprocessor techniques as applied to digital logic. 


200 pages Order code PC106 £8.95 


ELECTRONIC CIRCUITS FOR THE COMPUTER 

CONTROL OF ROBOTS 

Robert Penfold 

Robots and robotics offer one of the most interesting 
areas for the electronics hobbyist to experiment in. Today 
the mechanical side of robots is not too difficult, as there 
are robotics kit and a wide range of mechanical com- 
ponents available. The microcontroller is not too much of 
a problem either, since the software need not be terribly 
complex and many ihexpensive home computers are well 
suited to the task. : 

The main stumbling block for most would-be robot 
builders is the electronics to interface the computer to the 
motors, and the sensors which provide feedback from the 
robot to the computer. The purpose of this book is to 
explain and provide some relatively simple electronic 
circuits which bridge this gap. 


92 pages Order code BP179 £2.95 





50 SIMPLE LED CIRCUITS 

R. N. Soar 

Contains 50 interesting and useful circuits and applica- 
tions, covering many different branches of electronics, 
using one of the most inexpensive and freely available 
components — the light-emitting diode (LED). Also includes 
circuits for the 707 common anode display. 


64 pages £1.95 
BOOK 2 50 more |.e.d. circuits. 

50 pages £1.95 
CIRCUIT SOURCE BOOK 1 

A. Penfold 


Written to help you create and experiment with your own 
electronic designs by combining and using the various 
standard “building block” circuits provided. Where ap- 
plicable, advice on how to alter the circuit parameters is 
given. 

The circuits covered in this book are mainly con- 
cerned with analogue signal processing and _ include: 
Audio amplifiers (op.amp and bipolar transistors); audio 
power amplifiers; d.c. amplifiers; highpass, lowpass, 
bandpass and notch filters; tone controls; voltage con- 
trolled amplifiers and filters; triggers and voltage com- 
parators; gates and electronic switching; bargraphs; 
mixers; phase shifters, current mirrors, hold circuits, etc. 

Over 150 circuits are provided, which it is hoped will be 
useful to all those involved in circuit design and applica- 
tion, be they professionals, students or hobbyists. 


182 pages £4.95 
A BEGINNER’S GUIDE TO TTL DIGITAL ICs 
R. A. Penfold 


This book first covers the basics of simple logic circuits 
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in general, and then progresses to specific TTL logic. 


integrated circuits. The devices covered include gates, 
oscillators, timers, flip/flops, dividers, and decoder circuits. 
Some practical circuits are used to illustrate the use of TTL 
devices in the “real world” 


142 pages £4.95 
CIRCUIT SOURCE BOOK 2 
R. A. Penfold 


This book will help you to create and experiment with 
your own electronic designs by combining and using 
the various standard ‘‘building blocks” circuits provided. 
Where applicable, advice on how to alter the circuit 
parameters is provided. 

The circuits covered are mainly concerned with signal 
generation, power supplies, and digital electronics. 

The topics covered in this book include: 555 oscil- 
lators; sinewave oscillators; function generators; CMOS 
oscillators; voltage controlled oscillators; radio frequency 


ELECTRONIC PROJECTS FOR EXPERIMENTERS 

R. A. Penfold 

Many electronic hobbyists who have been pursuing 
their hobby for a number of years seem to suffer 
from the dreaded “seen it all before’ syndrome. This 
book is fairly and squarely aimed at sufferers of this 
complaint, plus any other electronics enthusiasts who 
yearn to try something a bit different. No doubt many 
of the projects featured here have practical applica- 
tions, but they are all worth a try for their interest 
value alone. 

The subjects covered include:- Magnetic field detec- 
tor, Basic Hall effect compass, Hall effect audio isolator, 
Voice scrambler/descrambler, Bat detector, Bat style 
echo location, Noise cancelling, LED stroboscope, Infra- 
red ‘torch’, Electronic breeze detector, Class D power 
amplifier, Strain gauge amplifier, Super hearing aid. 


138 pages Order code BP371 £4.95 
PRACTICAL FIBRE-OPTIC PROJECTS 
R. A. Penfold 


While fibre-optic cables may have potential advantages 
over ordinary electric cables, for the electronics en- 
thusiast it is probably their novelty value that makes 
them worthy of exploration. Fibre-optic cables provide 
an innovative interesting alternative to electric cables, 
but in most cases they also represent a practical ap- 
proach to the problem. This book provides a number of 
tried and tested circuits for projects that utilize fibre- 
optic cables. 

The projects include:- Simple audio links, FM. audio 
link, PW.M. audio links, Simple d.c. links, PW.M. d.c. 
link, PW.M. motor speed control, RS232C data links, 
MIDI link, Loop alarms, R.PM. meter. 

All the components used in these designs are readily 
available, none of them require the constructor to take 
out a second mortgage. 


132 pages Order code BP374 £4.95 


ELECTRONIC PROJECT BUILDING FOR BEGINNERS 

R. A. Penfold 

This book is for complete beginners to electronic project 
building. It provides a complete introduction to the prac- 
tical side of this fascinating hobby, including the follow- 
ing topics: 

Component identification, and buying the right parts; 
resistor colour codes, capacitor value markings, etc; 
advice on buying the right tools for the job; soldering; 
making easy work of the hard wiring; construction 
methods, including stripboard, custom printed circuit 
boards, plain matrix boards, surface mount boards and 
wire-wrapping; finishing off, and adding panel labels; 
getting “problem” projects to work, including simple 
methods of fault-finding. 

In fact everything you need to know in order to get 
started in this absorbing and creative hobby. 


135 pages Order code BP392 £4.95 


UNDERSTANDING DIGITAL TECHNOLOGY 

F. A. Wilson C.G.1.A., C.Eng., F.LE.E., Fl. Mgt. 

This book examines what digital technology has to offer 
and then considers its arithmetic and how it can be 
arranged for making decisions in so many processes. 
It then looks at the part digital has to play in the 
ever expanding Information Technology, especially in 
modern transmission systems and television. It avoids 
getting deeply involved in mathematics. 

Various chapters cover: Digital Arithmetic, Electronic 
Logic, Conversions between Analogue and Digital Struc- 
tures, Transmission Systems. Several Appendices ex- 
plain some of the concepts more fully and a glossary of 
terms is included. Altogether a useful foray into the 
digital world both for newcomers and also for those 
who need some revision or updating. 


183 pages Order code BP376 £4.95 


A REFERENCE GUIDE TO PRACTICAL 

ELECTRONICS TERMS 

FA. Wilson C.G.1A., C.Eng., FI.E.E., Fl. Mgt. 

Electronic devices surround us on all sides and their 
numbers are increasing without mercy. Ours is the 


_ problem therefore in keeping up with this relentless 


expansion. Unfortunately we cannot know it all and 
most of us do not wish to afford the cost of large 
reference books which explain many concepts in fair 
detail. Here is an answer, an inexpensive reference 
guide which explains briefly (but we hope, well) many of 
the underlying electronics features of practical devices, 
most of which, to a certain extent, control our lives. 


Project Builiciing 


Theory ame! 


oscillators; 555 monostables; CMOS monostables; TTL 
monostables; precision long timers; power supply and 
regulator circuits; negative supply generators and voltage 
boosters; digital dividers; decoders, etc; counters and 
display drivers; D/A and A/D converters; opto-isolators, 
flip/flops, noise generators, tone decoders, etc. 

Over 170 circuits are provided, which it is hoped will be 
useful to all those involved in circuit design and applica- 
tion, be they professionals, students or hobbyists. 


192 pages £4.95 
HOW TO USE OPAMPS 
E. A. Parr 


This book has been written as a designer’s guide cover- 
ing many operational amplifiers, serving both as a source 
book of circuits and a reference book for design calcula- 
tions. The approach has been made as non-mathematical 


as possible. 
160 pages Order code BP88 £2.95 


45 SIMPLE ELECTRONIC TERMINAL BLOCK 

PROJECTS 

R. Bebbington 

Contains 45 easy-to-build electronic projects that can be 
constructed, by an absolute beginner, on terminal blocks 
using only a screwdriver and other simple hand tools. No 
soldering is needed. 

Most of the projects can be simply screwed together, 
by following the layout diagrams, in a matter of minutes 
and readily unscrewed if desired to make new circuits. 
A theoretical circuit diagram is also included with each 
project to help broaden the constructor’s experience and 
knowledge. 

The projects included in this book cover a wide range 
of interests under the chapter headings: Connections 
and Components, Sound and Music, Entertainment, 
Security Devices, Communication, Test and Measuring. 


163 pages Order code BP378 £4.95 


HOW TO DESIGN AND MAKE YOUR OWN PC.B.S 

R. A. Penfold 

Deals with the simple methods of copying printed cir- 
cuit board designs from magazines and books and 
covers all aspects of simple p.c.b. construction includ- 
ing photographic methods and designing your own 


p.c.b.s. 

80 pages £2.50 
A BEGINNER’S GUIDE TO MODERN ELECTRONIC 
COMPONENTS 

R. A. Penfold 


The purpose of this book is to provide practical in- 
formation to help the reader sort out the bewilder- 
ing array of components currently on offer. An ad- 
vanced knowledge of the theory of electronics is not 
needed, and this book is not intended to be a course 
in electronic theory. The main aim is to explain the 
differences between components of the same basic 
type (e.g. carbon, carbon film, metal film, and wire- 
wound resistors) so that the right component for a 
given application can be selected. A wide range of 
components are included, with the emphasis firmly 
on those components that are used a great deal in 
projects for the home constructor. 


166 pages Order code BP285 £3.95 


ELECTRONICS SIMPLIFIED - CRYSTAL SET 
CONSTRUCTION 

F. A. Wilson, C.G.1.A., C.Eng., FIE.E., FIE.R.E., 
F.B.1.M. 

Especially written for those who wish to participate in 
the intricacies of electronics more through practical 
construction than by theoretical study. It is designed 
for all ages upwards from the day one can read intel- 
ligently and handle simple tools. 


80 pages Order code BP92 £1.75 


Reference 


This book is in effect more than just a dictionary of 
practical electronics terms, it goes a stage further in also 
getting down to fundamentals. Accordingly the num- 
ber of terms may be limited but the explanations of 
the many which are included are designed to leave the 
reader more competent and satisfied — and this is with- 
out the use of complicated mathematics which often on 
first reading can be confusing. 

For those who also wish to get right down to the root of 
the matter, there is a second volume entitled A Reference 
Guide to Basic Electronics Terms (BP286), each of the 
books referring to its companion as necessary. 

A reference guide for practically everybody concerned 
with electronics. 
432 pages 


Order code BP287 £5.95 


ELECTRONIC MODULES AND SYSTEMS FOR 
BEGINNERS 

Owen Bishop 

This book describes over 60 modular electronic circuits, 
how they work, how to build them, and how to use them. 
The modules may be wired together to make hundreds of 
different electronic systems, both analogue and digital. 
To show the reader how to begin building systems from 
modules, a selection of over 25 electronic systems are 
described in detail, covering such widely differing applica- 
tions as timing, home security, measurement, audio (in- 
cluding a simple radio receiver), games and remote con- 


trol. 
200 pages Order code BP266 £3.95 
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PROJECTS FOR RADIO AMATEURS AND S.W.L.S. 

R. A. Penfold 

This book describes a number of electronic circuits, most 
of which are quite simple, which can be used to enhance 
the performance of most short wave radio systems. 

The circuits covered include:— An aerial tuning unit; A 
simple active aerial; An add-on b.f.o. for portable sets; 
A wavetrap to combat signals on spurious responses; An 
audio notch filter; A parametric equaliser; C.W. and S.S.B. 
audio filters; Simple noise limiters; A speech processor; A 
volume expander. 

Other useful circuits include a crystal oscillator, and 
RTTY/C.W. tone decoder, and a RTTY serial to parallel 
converter. A full range of interesting and useful circuits for 
short wave enthusiasts. 


92 pages Order code BP304 £3.95 
AN INTRODUCTION TO AMATEUR RADIO 
I. D. Poole 


Amateur radio is a unique and fascinating hobby which 
has attracted thousands of people since it began at the 
turn of the century. 

This book gives the newcomer a comprehensive and 
easy to understand guide through the subject so that the 
reader can gain the most from the hobby. It then remains 
an essential reference volume to be used time and again. 
Topics covered include the basic aspects of the hobby, 
such as operating procedures, jargon and setting up a 
station. Technical topics covered include propagation, 
receivers, transmitters and aerials etc. 


150 pages Order code BP257 £3.50 
AERIAL PROJECTS 
R. A. Penfold 


The subject of aerials is vast but in this book the author 
has considered practical aerial designs, including active, 
loop and ferrite aerials which give good performances and 
are relatively simple and inexpensive to build. The com- 
plex theory and mathematics of aerial design have been 
avoided. 

Also included are constructional details of a number of 
aerial accessories including a pre-selector, attenuator, fil- 


ters and a tuning unit. 
Order code BP105 £2.50 


96 pages 
SIMPLE SHORT WAVE RECEIVER CONSTRUCTION 
R. A. Penfold 
Short wave radio is a fascinating hobby, but one that 
seems to be regarded by many as an expensive pastime 
these days. In fact it is possible to pursue this hobby for a 
minimal monetary outlay if you are prepared to undertake 
a bit of d.i.y., and the receivers described in this book can 
all be built at low cost. All the sets are easy to con- 
struct, full wiring diagrams etc. are provided, and they 
are suitable for complete beginners. The receivers only 
require simple aerials, and do not need any complex 
alignment or other difficult setting up procedures. 

The topics covered in this book include: The broad- 


Testing andl 
Test Gear 


HOW TO USE OSCILLOSCOPES AND OTHER TEST 
EQUIPMENT 

R. A. Penfold 

This book explains the basic function of an oscilloscope, 
gives a detailed explanation of all the standard con- 
trols, and provides advice on buying. A separate chapter 
deals with using an oscilloscope for fault finding on 
linear and logic circuits, plenty of example waveforms 
help to illustrate the control functions and the effects of 
various fault conditions. The function and use of various 
other pieces of test equipment are also covered, includ- 
ing signal generators, logic probes, logic pulsers, and 


crystal calibrators. 
Order code BP267 £3.50 





104 pages 
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for surface mail post. 
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Radio, TV. Satellite 


cast bands and their characteristics; The amateur bands 
and their characteristics; The propagation of radio signals; 
Simple aerials; Making an earth connection; Short wave 
crystal set; Simple t.r.f. receivers; Single sideband recep- 
tion; Direct conversion receiver. 

Contains everything you need to know in order to get 
started in this absorbing hobby. 


88 pages Order code BP275 £3.95 


AN INTRODUCTION TO AMATEUR 

COMMUNICATIONS SATELLITES 

A. Pickford 

Communications and broadcast satellites are normally 
inaccessible to individuals unless they are actively in- 
volved in their technicalities by working for organisations 
such as British Telecom, the various space agencies or 
military bodies. Even those who possess a satellite televi- 
sion receiver system do not participate in the technical 
aspects of these highly technological systems. 

There are a large number of amateur communica- 
tions satellites in orbit around the world, traversing the 
globe continuously and they can be tracked and their 
signals received with relatively inexpensive equipment. 
This equipment can be connected to a home computer 
such as the BBC Micro or IBM compatible PCs, for the 
decoding of received signals. 





PRACTICAL MIDI HANDBOOK 

R. A. Penfold 

The Musical Instrument Digital Interface (MIDI) is sur- 
rounded by a great deal of misunderstanding, and many 
of the user manuals that accompany MIDI equipment 
are quite incomprehensible to the reader. 

The Practical MIDI Handbook is aimed primarily at 
musicians, enthusiasts and technicians who want to ex- 
ploit the vast capabilities of MIDI, but who have no 
previous knowledge of electronics or computing. The 
majority of the book is devoted to an explanation of 
what MIDI can do and how to exploit it to the full, with 
practical advice on connecting up a MIDI system and 
getting it to work, as well as deciphering the technical 
information in those manuals. 


128 pages Order code PC101 £6.95 


AN INTRODUCTION TO LOUDSPEAKERS AND 
ENCLOSURE DESIGN 

V. Capel 

This book explores the various features, good points 
and snags of speaker designs. It examines the whys 
and wherefores so that the reader can understand the 
principles involved and so make an informed choice of 
design, or even design loudspeaker enclosures for 
him or herself. Crossover units are also explained, the 
various types, how they work, the distortions they 
produce and how to avoid them. Finally there is a 
step-by-step description of the construction of the 
Kapellmeister loudspeaker enclosure. 


148 pages Order code BP256 £2.95 


ACOUSTIC FEEDBACK - HOW TO AVOID IT 

V. Capel 

Feedback is the bane of all public address systems. 
While feedback cannot be completely eliminated, 
many things can be done to reduce it to a level at 
which it is no longer a problem. 

Much of the trouble is often the hall itself, not the 
equipment, but there is a simple and practical way 
of greatly improving acoustics. Some microphones 
are prone to feedback while others are not. Certain 
loudspeaker systems are much better than others, and 
the way the units are positioned can produce or 
reduce feedback. All these matters are fully explored 
as well as electronic aids such as equalizers, fre- 
quency-shifters and notch filters. 

The special requirements of live group concerts are 
considered, and also the related problem of instability 
















Everyday Practical Electronics, August 1996 


Audio and Music 





This book describes several currently available systems, 
their connection to an appropriate computer and how they 
can be operated with suitable software. 


102 pages Order code BP290 £3.95 


A — TO THE WORLD’S RADIO STATIONS (1995/96) 
P. Shore 
Provides the casual listener, amateur radio DXer and the 
professional radio monitor with an essential reference 
work designed to guide him or her around the ever more 
complex radio bands. This new edition has been com- 
pletely revised and rewritten and incorporates much more 
information which is divided into the following sections: 
Listening to Short Wave Radio; Choosing a Short 
Wave Radio Receiver; How to Use the IRSG; Abbrevia- 
tions; County Codes; Worldwide Short Wave Radio 
Stations; European, Middle Eastern and African Long 
Wave Radio Stations; European, Near and Middle East- 
ern and African Medium Wave Radio Stations; Canadian 
Medium Wave Radio Stations; USA Medium Wave 
Radio Stations; Broadcasts in English; Programmes for 
DXers and Short Wave Listeners; UK FM Radio Stations; 
Time Differences From GMT; Wavelength/Frequency 


Conversion. 
Order code BP355 £5.95 


256 pages 





that is sometimes encountered with large set-ups. We 
even take a look at some unsuccessful attempts to 
cure feedback so as to save readers wasted time and 
effort duplicating them. 

Alsc included is the circuit and layout of an in- 
expensive but highly successful twin-notch filter, and 


how to operate it. 
92 pages 


Order code BP310 £3.95 


PREAMPLIFIER AND FILTER CIRCUITS 

R. A. Penfold 

This book provides circuits and background informa- 
tion for a range of preamplifiers, plus tone controls, 
filters, mixers, etc. The use of modern low noise 
Operational amplifiers and a specialist high perfor- 
mance audio preamplifier i.c. results in circuits that 
have excellent performance, but which are still quite 
simple. All the circuits featured can be built at quite 


_low cost (just a few pounds in most cases). 


The preamplifier circuits featured include: 
Microphone preamplifiers (low impendance, high 
impedance, and_ crystal). Magnetic cartridge 
pick-up preamplifiers with R.I.A.A. equalisation. 
Crystal/ceramic pick-up preamplifier. Guitar pick-up 
preamplifier. Tape head preamplifier (for use with 
compact cassette systems). 

Other circuits include: Audio limiter to prevent 
overloading of power amplifiers. Passive tone con- 
trols. Active tone controls. PA filters (highpass and 
lowpass). Scratch and rumble filters. Loudness filter. 
Audio mixers. Volume and balance controls. 


92 pages Order code BP309 £3.95 


COMPUTERS AND MUSIC - AN INTRODUCTION 

R. A. Penfold 

Computers are playing an increasingly important part 
in the world of music, and the days when com- 
puterised music was strictly for the fanatical few are 
long gone. 

lf you are more used to the black and white keys of 
a synth keyboard than the QWERTY keyboard of a 
computer, you may be understandably confused by 
the jargon and terminology bandied about by com- 
puter buffs. But fear not, setting up and using a com- 
puter-based music making system is not as difficult as 
you might think. 

This book will help you learn the basics of computing, 
running applications programs, wiring up a MIDI system 
and using the system to good effect, in fact just about 
everything you need to know about hardware and the 
programs, with no previous knowledge of computing 
needed or assumed. This book will help you to choose 
the right components for a system to suit your personal 
needs, and equip you to exploit that system fully. 


174 pages Order code PC107 £8.95 


ELECTRONIC PROJECTS FOR GUITAR 

R. A. Penfold 

This book contains a collection of guitar effects and 
some general purpose effects units, many of which are 
suitable for beginners to project building. An introduc- 
tory chapter gives guidance on construction. 

Each project has an introduction, an explanation 
of how it works, a circuit diagram, complete instruc- 
tions on stripboard layout and assembly, as well as 
notes on setting up and using the units. Contents 
include: Guitar tuner; Guitar preamplifier; Guitar head- 
phone amplifier; Soft distortion unit; Compressor; En- 
velope waa waa; Phaser; Dual tracking effects unit; 
Noise gate/expander; Treble booster; Dynamic treble 
booster; Envelope modifier; Tremelo unit; DI box. 

110 pages Temporarily out of print 


HIGH POWER AUDIO AMPLIFIER CONSTRUCTION 

R. A. Penfold 

Practical constructional details of how to build a num- 
ber of audio power amplifiers ranging from about 50 
to 300/400 watts r.m.s. Includes MOSFET and bipolar 


transistor designs. 
96 pages Order code BP277 £3.95 
649 
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We now supply a// the books published by Bernard Babani (Publishing) 
Ltd. We have always supplied a selected list of Babani books and you will 
find many of them described on the previous pages or in next month's issue 
of Everyday Practical Electronics (all books with a BP prefix to the order 
code are Babani books). Many readers have asked us to also supply 
various other Babani books, which have a reputation for value for money. 


Our customers tell us they appreciate our speedy service and low 
postage charge and they would like to be able to purchase all the 
books from us and thus keep the postage charge to an absolute mini- 
mum (£1.50 for UK p&p no matter how many books you buy). We 
are pleased to be able to respond; we are now able to meet all your 
requirements for Babani books. 





Code _ Title Price Code Title Price Code Title Price 
BP37 50 Projects using Relays, SCRs and TRIACS = £2.95 BP281 An Induction to UHF/VHF for Radio Amateurs £3.50 BP345 Getting Started in Practical Electronics £4.95 
BP44 IC 555 Projects £2.95 BP284 Programming in QuickBASIC £4.95 BP346 Programming in Visual BASIC for Windows £5.95 
BP48 __ Electronic Projects for Beginners £1.95 BP292 Public Address Loudspeaker Systems £3.95 BP349 Practical Opto-Electronic Projects £4.95 
BP76 Power Supply Projects £2.50 BP293 An Introduction to Radio Wave Propagation £3.95 BP350_ Electronic Board Games £4.95 
BP78 _ Practical Computer Experiments £1.75 BP294 A Concise Introduction to Microsoft BP351 WordPerfect 6 Explained £5.95 
BP90 Audio Projects £2.50 Works (revised edition) £4.95 BP352_ Excel 5 Explained £5.95 
BP115 The Pre-computer Book £1.95 BP298 . poor Introduction to the Mac System £3.95 BP353 WordPerfect 6.0 for Windows Explained £5.95 
BP125 25 Simple Amateur Band Aerials £1.95 BP301 Antennas for VHF and UHF ¢ 4.95 BP354 Word 6 for Windows Explained £5.95 
BP126 BASIC & PASCAL in Parallel £1.50 BP305 Learning CAD with AutoSketch for j BP357 A Concise Introduction to Pressworks £5.95 
BP132 25 Simple SW Broadcast Band Aerials £1.95 Windows £5.95 BP360 A Bnav Introduction to Sage Sterling +2 
BP144 Further Practical Electronics Calculations ; for Windows £4.95 

& Formulae £4.95 bi Pe er clair a BP361 Sage Sterling +2 for Windows Explained £5.95 
BP145 25 Simple Tropical and MW Band Aerials £1.75 BP912 Kn inbeduction te Microwaves g £3.95 BP362 Access One Step at a Time £4.95 
BP147 An Introduction to 6502 Machine Code £2.95 BP313 A Civitas Introduction te: Sees £3.95 BP363_ Practical Electronic Music Projects £4.95 
BP171 Easy Add-on Projects for Amstrad CPC ; ‘ g A ; BP364 A Concise Introduction to Designworks 2 £5.95 

464, 664, 6128 and MSX Computers £2.95 BP315 An Introduction to the Electromagnetic Wave £4.95 ; 

, BP317 Practical Electronic Timin £4.95 BP367 _ Electronic Projects for the Garden £4.95 
BP182 MIDI Projects £2.95 f agpapal v BP370 The Superhet Radio Handbook £4.95 
BP192 More Advanced Power Supply Projects £2.95 BP320 Electronic Projects for Your PC £3.95 BP372 CA-SuperCalc for Windows Explained £5.95 
BP324_ The Art of Solderin £3.95 : 
BP193 LOGO for Beginners £2.95 g , 
BP373 An Introduction to Networks for PC and 

BP198 An Introduction to Antenna Theory £3.99 BP325 A Concise Users Guide to Windows 3.1. £4.95 Mac Users £5.95 
BP245 Digital Audio Projects £2.95 BP326 An Introduction to Satellite Communications —-£5.95 BP375 The Novice Radio Amateurs Examination 
BP246 Musical Applications of the Atari ST’s £5.95 BP327 DOS One Step at a Time (covers Version 6.2) £3.95 Handbook £4.95 
BP249 More Advanced Test Equipment Construction £3.50 BP328 Sage Explained £5.95 BP385 Easy PC Interfacing : £4,95 
BP250 Programming in FORTRAN 77 £4.95 BP329 Electronic Music Learning Projects £4.95 BP387 Windows One Step at a Time £4.95 
BP251 Computer Hobbyists Handbook £5.95 BP330 A Concise User's Guide to Lotus 1-2-3 BP388 Why Not Personalise Your PC £4.95 
BP258 Learning to Program in C (revised edition) £4.95 Release 2.4 £4.95 BP389 Power Point for Windows Explained £5.95 
BP259 AConcise Introduction to UNIX — BP331 A Beginners Guide to MIDI £4.95 BP396 Electronics Hobbyists Data Book £5.95 

Revised Edition £4.95 BP334 Magic Electronics Projects £4.95 BP398 Sage Instant Accounting Explained £5.95 
BP261 A Concise Introduction to Lotus 1-2-3 BP336 6 Concise Users Guide to Lotus1-2-3 BP399 Windows ’95 One Step at a Time £4.95 

(revised edition) £3.95 Hor Fah ‘ ons BP400 Windows 95 Explained £5.95 
BP262 A Conciga inssevetn to WordPerfect Sais BP337 e pete te ee Guide to Lotus1-2-3 £5.95 BP401_ Transistor Data Tables £5.95 

(revised edition) : ‘ ead ; 
BP264 AConcise Advanced User's Guide to MS-DOS BP341 MS-DOS 6 Explained (covers V6.2) £5.95 Bee en eee meee ice as 

(revised edition — covers version 6.2) £4.95 BP343 A Concise Introduction to Microsoft BP403_ The Internet and World Wide Web 
BP273 Practical Electronic Sensors £4.95 Works for Windows £5.95 Explained £5.95 
BP274 AConcise Introduction to SuperCalc5 £4.95 
BP276 Short Wave Superhet Receiver Construction £2.95 IF NO PRICE IS SHOWN THE BOOK IS OUT OF PRINT (0.0.P.) 
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Printed circuit boards for certain EPE constructional projects are available from the 
PCB Service, see list. These are fabricated in glass fibre, and are fully drilled and 
roller tinned. All prices include VAT and postage and packing. Add £1 per board 
for airmail outside of Europe. Remitances should be sent to The PCB Service, 
Everyday Practical Electronics, Allen House, East Borough, Wimborne, Dorset 
BH21 1PF. Tel: 01202 881749. Cheques should be crossed and made payable to 
Everyday Practical Electronics (Payment in £ sterling only). 


NOTE: While 95% of our boards are held in stock and are dispatched within 
seven days of receipt of order, please allow a maximum of 28 days for 
delivery — overseas readers allow extra if ordered by surface mail. 
Back numbers or photostats of articles are available if required — see the 
Back Issues page for details. : 
Please check price and availability in the latest issue. 

Boards can only be supplied on a payment with order basis. 


Special KNOCK DOWN SALE of PCBs. 


We have a few p.c.b.s left from past projects 
these are being offered at the knock down 
price of £1.00 each — no matter what size 
they are (some of these boards are worth 
over £9.00 each) while stocks last. This 
price includes VAT and UK post — overseas 
orders please add 50p postage (or £1 per 
board for airmail postage). 

Doorbell Delay 616; Midi Pedal 639, Midi Merge 640; 
Audio Lead Tester 641; Hand Tally, main board 699 and 
display board 700; Automatic Light Control — PSU board 747; 
Modular Disco Lights — Masterlink 752 — Dimmer Interface 
765: Knockerbox 775; Auto Nightlight 779; Tie Pulser, 794; 
Car Electric Window Enhancer, 821; Electronic Fire, 820; 
Electronic Snooker Scoreboard, 832; Mind Machine Mkll — 
Computer Interface, 833; Bike Odometer (pair of boards), 
836/7: Amstrad PCW A to D Converter (double-sided), 838; 
Kettle Alert, 843: Linear Power Supply (double-sided), 844; 
Microphone Pre-Amp module, 846; RIAA Pre-Amp module, 
847: 20 Metre Receiver, 848; 1W Stereo Amplifier, 851; Auto 
Alarm, 854. 


Any of the above for just £1 each inc. VAT and p&p. 


Back numbers or photostats of articles are available see the 
Back Issues page for details. - 
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Order Code 
£5.50 


PROJECT TITLE. 


Experimental Electronic Pipe Descaler HZANERE 


Multi-Purpose Audio System JAN’94 
10W + 10W Stereo Power Amplifier 





































Amplifier 852a £5.65 
Power Supply 852b £5.49 
Pond Heater Thermostat 856 £5.77 








Whistle Controlled Light Switch FEB’94 
Battery to Mains Inverter — U.P.S. charger board 


Visual Doorbell 
CCD TV Camera — Control Board 
) 


(double-sided, plated-through-hole 


Telephone Ring Detector 
CCD TV Camera 
Combined Video, Test & Ext Plug Boards 
Frame Grab Control (double-sided p.t.h.) 
EPE SounDAC PC Sound Board 
L.E.D. Matrix Message Display Unit 
Display Board 
CPU Board 
Stereo Noise Gate 
Simple TENS Unit 
Capacitance/Inductance Meter 


Advanced TENS Unit 
Digital Water Meter — Scaler 
Counter/Display 
L.E.D. Matrix Message Display Unit 
Keypad 
PC Interface 
Microprocessor Smartswitch 
Microcontroller P.I. Treasure Hunter 


860 £5.19 
862 £7.38 
863 £5.80 
865 £15.00 


£4.72 
































JUN’94 





Print Timer 
Watering Wizard 
Simple NiCad Charger 

















Stereo HiFi Controller — 1 Power Supply 


Stereo HiFi Controller — 2 
Main Board 
Expansion/Display Boards (pair) 

Dancing Fountains — 1 Pre.amp 

Pump Controller 
Filter 
6802 Microprocessor Development Board 


Dancing Fountains — 2 
PC-Compatible Interface (double-sided) 
Automatic Greenhouse Watering System 
Seismograph — 1 Sensor/Filter 
Clock/Mixer 
Controller 














3-Channel Lamp 
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Seismograph — 2 OCT’94 


PC-Compatible Interface (double-sided) 
Visual/Audio Guitar Tuner 


Digilogue Clock 

Hobby Power Supply 

Audio Auxiplexer — Control Board 
Receiver 








Power Controller 
1000V/500V Insulation Tester 

Active Guitar Tone Control 

TV Off-er — (pair) 


Video Modules — 1 








Simple Fader 
Improved Fader 
Video Enhancer 














Rodent Repeller 
. EPE Fruit Machine 
Video Modules —2 Horizontal Wiper 

Vertical Wiper 

4-Channel Audio Mixer 
Spacewriter Wand 


Universal Digital Code Lock 
Video Modules — 3 














JAN’95 


Dynamic Noise Limiter 
System Mains Power Supply 
Magnetic Field Detector 
Model Railway Track Cleaner 
Moving Display Metronome 


















The Ultimate Screen Saver FEB’95 
Foot-Operated Drill Controller 
Model Railway Signals 


12V 35W PA Amplifier 


Multi-Purpose Thermostat 

Multi-Project PCB 
Sound-Activated Switch 
Audio Amplifier 

Light Beam Communicator (2 boards required) 


Multi-Project PCB 
Light-Activated Switch 
Switch On/Off Timer 
Continuity Tester 

Auto Battery Charger 

National Lottery Predictor 


R.F. Signal Generator - R.F./Mod. MAY’95 
Coil & Power Supply (pair) 










































MIDI Pedal 

Club Vote Totaliser 
PIC-DATS Development System 
(double-sided p.t.h.) 


EPE HiFi Valve Amplifier — 
Phase splitter 
PIC-DATS 4 -channel Light Chaser 


HV Capacitor Reformer 
Ramp Generator 
Logic Board (double-sided p.t.h.) & Analogue 
board (pair) 
Automatic Curtain Winder 
Windicator 














JUNE’95 




























Microcontrolled 3-Digit Timer 

IR Remote Control — Transmitter 
— Receiver 

Personal Practice Amplifier 


AUG’95 














Low-Range Ohmmeter Adaptor 
Simple Theremin 
Vandata 
Boot Control Unit 
Display Unit 


SS 





























Sound Switch 915 
Multiple Project PCB 932 
Audio Sinewave Generator 
Treble Booster 
Infra-Red Controller/Alarm (2 boards required) 
Capacitor Check 955 
Ginormous VU Meter 956 
Multiple Project PCB 932 
Video Enhancer 
Current Tracer 
Distortion Effects Unit 
Digital Delay Line 958 
50Hz Field Meter 959 
Temperature Warning Alarm (Teach-In ’96) 960 
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Stereo “Cordless ” Headphones 
Transmiter 
Receiver 
EPE Met Office — Sensor/Rainfall/Vane 
Spiral transparency free with above p.c.b. 
Light-Operated Switch 
Modular Alarm System (Teach-In ’96) 
Audio Meter and Amplifier 


EPE Met Office — 
Computer Interface (double-sided) 

Audio Signal Generator 

Mains Signalling Unit, Transmitter and Receiver 

Automatic Camera Panning (Teach-In '96) 

Printer Sharer 
























961 
962 
963/965 







966 
967a/b 
968 














JAN’96 






964 
969 
970/971 (pr) 


















Analogue Frequency Meter 
Vari-Speed Dice (Teach-in ’96) 
Mains Signalling Unit — 2 
12V Capacitive PSU 
PIC-Electric Meter — Sensor/PSU-— Control/Display 


Multi-Purpose Mini Amplifier 
PIC-Electric - Sensor/PSU — Control/Display 
High Current Stabilised Power Supply 

Mind Machine Mk IIl — Sound and Lights 
Infra-Zapper Transmitter/Receiver (Teach-In ’96) 


Mind Machine Mk Ili - Programmer 
Bat Band Converter/B.F.O. 
Hearing Tester 

Event Counter (Teach-In ’96) 


B.F.O. and Bat Band Converter 














977/978 (pr) 






977/978 (pr) 
979 
980 
981/982 (pr) 

































MAY’96 984a/b 











Versatile PIR Detector Alarm 988 
Mind machine Mk II| — Tape Controller 989 
Midi Analyser 992 





Countdown Timer (Teach-In ’96) 993 


Sarah’s Light 
Home Telephone Link 
PulStar 

VU Display and Alarm 





JUNE’96 

























Ultra-Fast Frequency Generator 
and Counter — Oscillator/L.C.D. Driver 

Timed NiCad Charger 

Single-Station Radio 4 Tuner 

Twin-Beam Infra-Red Alarm — 
Transmitter/Receiver 

Games Compendium 







994/995 (pr) 
100 
101 














102/103 (pr) 
104 








Mono “Cordless” Headphones 
— Transmiter/Receiver 

Component Analyser (double sided p.t.h.) 

Garden Mole-Ester 

Mobile Miser 

Bike Speedo 










990/991 (pr) 
105 
106 
107 
108 — 







EPE PRINTED CIRCUIT 
BOARD SERVICE 


Order Code _s Project Quantity Price 

PR oo ig cpac ua yogh cab ecboagabl desea dne 

PNG ee ass ei os ssenaas eo akawt eins 

l enclose payment Of £.......0......ccceeeeseeeceee (cheque/PO in £ sterling only) to: 
Everyday eeu, 
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SURFING THE INTERNET 


NET WORK 


ALAN WINSTANLEY 


ELCOME, internauts everywhere, to 

EPE’s very first Net Work column! 
In this new feature we’ll try to help elec- 
tronics enthusiasts to get the best out of 
using the Internet. There are enormous 
amounts of electronics-related sites avail- 
able, and Net Work will point you in the 
direction of those sources of information 
relating to educational and hobby elec- 
tronics, and more besides. 

Covered in Net Work will be a variety 
of topics, including news, Web sites, FTP 
goldmines, service provider information, 
Usenet newsgroups, together with brow- 
ser tips and tricks to help squeeze every 
last penny out of the time you'll spend 
on-line. It’s written specially for readers 
of this magazine, some of whom will 
only recently have gained access: fear 
not, Net Work will have something for net 
novices, too! 

All URLs and E-mail addresses quoted 
are believed to be current at the 


time of writing but may  some- 
times relocate. Readers’ comments 
are always welcomed. E-mail to 


alan@epemag.demon.co.uk or write to 
me at the Editorial address. 


Beware - Modems! 

In order to access the Internet, you 
need a computer and a phone line to- 
gether with a modem, which is the box 
of tricks that goes between the two. 
Ponder your PC carefully before select- 
ing a particular modem. Your first ques- 
tion should be whether to select an 
internal or an external modem. What’s 
the difference? 

I personally chose an_ internal 
Fax/Modem with good reason, and I 
installed it into an ISA slot of an older 
486 machine. A telephone line then plugs 
directly into the PC. You do, of course, 
need a spare expansion slot on _ the 
motherboard, but otherwise they’re 
reasonably straightforward to install. 

External modems plug into an unused 
serial port of your computer, so they 
take up more space on the desk top, 
there are more wires (power, phone 
and serial connection) and they can 


generally get in the way. Here’s another. 


rub: older machines (earlier 486s or 
lower) might not have a fast enough 
serial port to accommodate the higher 
speeds of modern Internet transmissions 
anyway. 

The type of UART chip fitted to the 
motherboard determines how well your 
serial port will perform, and is critical. 
The way to find out what type of 
UART your machine has, is to type 
MSD (Microsoft Diagnostics) at the DOS 
prompt. Then click on the ‘‘Com Ports’’ 
dialogue box and look for ‘‘UART chip 
used’’. 
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Breaking the 
Bottleneck 


An 8250 (as on my Internet machine) is 
likely to be fitted to older PCs, and may 
produce errors or bottlenecks if you at- 
tempt to use an external modem. An in- 
ternal modem overcomes this because it 
doesn’t access the slower serial port on the 
PC’s motherboard. 

Some sources advocate swapping out the 
8250 chip for a faster one, as an alternative 
— not for the faint-hearted. A 16550 UART 
is the thing to look for if you want to hook 
an external modem onto your PC. These are 
fitted as standard to all current PCs. 

One advantage of an external modem is 
that a row of l.e.d. indicator lights dis- 
plays activity (or not) to give you a visual 
clue of current events. I have to say I per- 
sonally don’t miss this feature at all, but 
others may prefer it. But for best results 
only use an external modem if you are sure 
your PC’s serial port is fast enough. 

A fax/modem enables you to send faxes 
from a word processing package since 
it’s treated just like a printer. Instead of 
printing the job conventionally, send it 
to the fax modem and the fax software 
(e.g. Delrina WinFax Pro or Procomm for 
Windows V2.1) will handle the dialling and 
transmission, and you can also receive 
faxes directly to disk if your PC software 
is running and connected. 

It’s best to choose the faster 28-8k 
modem if you can afford it, though 
cheaper 14-4k units are still plentiful. 
Preferably look for B.A.B.T. Approval — 
‘‘the green dot’? — and check the REN 
(Ring Equivalence Number — my internal 
type has a REN of 3), since a total load on 
your phone line of more than 4 REN may 
cause some phones on the circuit not to 
ring properly, if at all, though they will 
probably still work. Other than that, many 
modems are ‘‘much of a muchness’’ and 
you should shop around for the best price, 
picking a popular brand such as Zoom or 
U.S. Robotics for instance. 

After that, your communications 
software needs configuring to run with the 
chosen modem. A_ well-known modem 
offers fewer installation headaches, since 
the software will probably recognise a 
popular modem automatically. Otherwise, 
a little bit of experimentation may be 
needed to ‘‘tune’’ your modem. Windows 
°95 users can look at Settings/Control 
Panel/Modems/Diagnostics, too. 


Netscape Navigator 
Netscape is easily the most popular 
World Wide Web browser. Version 2.01 
is currently the one to go for but version 
3.0 (codenamed Atlas) has been released 
as a time-limited beta. At the time of 
writing, it’s some 5.5Mb maximum and is 




















currently available by anonymous FIP 
from _ sunsite.doc.ic.ac.uk/computing 
/information-systems/www/Netscape/ 
pub/navigator/3.0/3.0b4/windows. } 

Not everyone thinks it’s yet worth the 
download; you may be better sticking 
with 2.0 or even 1.22 if you’re less dis- 
cerning, though you will miss out on some 
of the later features used on some sites 
(e.g. animated graphics or frames) which 
don’t display on earlier browsers. If you 
want the latest plug-in compatibility, Cool 
Talk audio and video conferencing, and 
3D, then Navigator 3.0 may be for you — 
depends on how much of a webaholic you 
are! 

Netscape 3.0 beta 4 stops working after 
August 15, 1996 and you can expect a 
string of beta updates before the final 
shrink-wrapped version goes on sale. In- 
cidentally, those who are unfamiliar with 
FTP (File Transfer Protocol), fear not — it 
will be covered in a forthcoming Net 
Work. 


CE Compliance 

If you’re stuck in the rut of trying to 
ensure your products carry CE-approval, I 
have good news — you are not alone! Join 
in the fun by subscribing to the newsgroup 
sci.engr.electrical.compliance — where 
shoulders are available for crying upon! 

Credit goes to Bill Lyons, of the 
IEEE for establishing this new self-help 
newsgroup, whom I thank for keeping me 
posted. 


PIC Sites and More 


Microcontrollers, especially — the 


- Arizona Microchip PIC, are becoming 
‘increasingly popular and there are plenty 


of PIC-related sites presently available on 
the WWW. Academic sites are a good 
place to hunt, where various PIC-happy 
folks have built personal resources to help 
fellow PIC users. 

Try  http://www.lancs.ac.uk/people/ 
cpaame/pic/pic.htm as an enthusiastic 
resource of PIC-related material. Also, 
http://www.wmin.ac.uk/~nguyenc/ 
ELEC_DIR.html is ‘“‘Chu’s Guide To 
Electronic Companies’’, a good site 
linking to many _— semiconductor 
manufacturers. 

Microchip themselves will be found at 
http://www.ultranet.com/biz/mchip. 
Data Sheets and information are available 
in Adobe Acrobat PDF format from 
there (fetch a PDF reader’ from 
http://www.adobe.com/acrobat/main. 
html). Finally, point your browser at 
http://www.cera2.com/ for the Electronic 
Engineer's Toolbox, a resource handling 
embedded systems and more. 

Ill be highlighting more interesting 
sites every month — be with you nex 
month for more Net Work. 
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HIGH QUALITY LOW COST 
C.C.T.V. CAMERA 


VERY LOW LIGHT LEVEL. 
AUTO ELECTRONIC SHUTTER. 
COMPOSITE VIDEO OUT VIA 
BNC PLUG. 

SMALL DISCRETE SIZE. 

CAN BE USED WITH PC DIGITISER. 





This super quality CCD camera 
can be connected into your exist- 
ing TV or video using the AV 
channel and can be used for 
discrete surveillance or observing — 
your property externally using a suita 














Can be housed inside an empty floodlight case, (extra). 


Special offer price of only: £79.95 Plus VAT (P&P £3.50) 
For full range of CCTV products send SAE to: 
Direct CCTV Ltd., Dept. PE27., Unit 6, Carrick Court, Forest Grove 
Business Park, Middlesbrough, TS2 1QE. 










Millions of quality components 
at lowest ever prices! 





— frustrated orders — over production etc. 
~ NO VAT to add on. 


Send 43p stamped self addressed label or 
envelope for clearance lists. 


Brian J Reed 
6 Queensmead Avenue, East Ewell 
Epsom, Surrey KT17 3EQ 
Tel: 0181-393 9055 Mail order UK only. 
Lists are updated and only 40 are sent out every 2 weeks. This 
normally ensures that orders can be fulfilled where only a few 
thousand of an item is available. (Payment is returned if sold out. | do 


not deal in credit notes). This will sometimes entail a delay of up to 
eight weeks — but the prices will be worth the wait! 
















RANGERS - DOS 
- Windows\NT £2900 


Hierarchical or flat schematic linked to artwork. 
Unlimited design size, 1 micron resolution 
Any shaped pad, definable outline library 

Pin, gate & outline swapping - auto back annotation 

Split power planes, switchable on - line DRC 


COOPER & CHYAN SPECCTRA 
autorouter (SP2) 
Inputs: OrCAD, Cadstar, 
PCAD, AutoCAD DXF 


Outputs: Postscript, Windows bit map 


K2 & R35 Outputs: 8/9 & 24 pin printers, HP 
Desk & Laser Jet, Cannon Bubble Jet, 
HP-GL, Gerber, 

NC Drill, AutoCAD DXF 












ble weatherproof housing. Can 
accommodate lighting levels ranging from daylight to street lighting using 
its built in electronic shutter. Excellent when using with an infra red source. 
Built in wide angle fixed focus lens the camera has a resolution of 380 TVL. 





Plus anything from bankruptcy — theft recovery 





WE HAVE THE WIDEST CHOICE OF USED 
OSCILLOSCOPES IN THE COUNTRY 


PHILIPS PM3295 Dual Trace 350MHz Delay. Cursors 
H.P 542004 Digitizing Oscilloscope SOMHz 
TEKTRONIX TAS465 Dual Trace 100MHz Delay Cursors. 
TEKTRONIX 2445 4 Channel 100MHz Delay Cursors 
TEKTRONIX 465 Dual Trace 100MHz Delay Sweep 
TEKTRONIX $C504 Dual Trace 80MHz in TM503 
TEKTRONIX 2215 Dual Trace 60MHz Delay Sweep 
TEKTRONIX 2213 Dual Trace 60MHz 

HAMEG 705 Dual Trace 70MHz Delay Sweep 
HAMEG 605 Dual Trace 60MHz Delay Sweep Component Tester 
TEKTRONIX 455 Dual Trace SOMHz 

PHILIPS PM3217 Dual Trace 5OMHz Delay Sweep 

KIKUSUI 5530A Dual Trace 35MHz 





GOULD 0$300 Dual Trace 10MHz Delay Sweep 
HITACHI V209 Dual Trace 20MHz Mains/Battery 
PHILIPS PM97 Dual Trace SOMHz SCOPEMETER Dig. Storage 


THIS IS JUST A SAMPLE - MANY OTHERS AVAILABLE 


H.P 8620C Sweep Oscilloscope with 86290B 2-18-6GHz 

H.P 8656A Syn. Sig. Gen. 0:1-990 MHz 

MARCONI 2022 AM/FM Sig. Gen. 10kH2-4GHz 

MARCONI 2019 Synthesized AM/FM Sig. Gen. 80kH2-1040MHz 
H.P 8640B Phase Lock/Syn. Sig. Gen. S00kH2-510MHz 

H.P 8640A AM/FM Sig. Gen. 80kHz-1040MHz 

H.P 8620 Sweep Oscillator Main Frame only 
RACAL 9081 Syn. AM/FM Sig, Gen. SMHz-520MHz 
MARCONI TF2331A Dist. Fct. Meter 20Hz-20 kHz 0:05% un-used 
MARCONI TF893B Audio Power Meter Sinad 

MARCONI TF2163 Attenuator DC-1GHz 

H.P 8495B Attenuator DC-18GHz; 0-70dB in 10dB Steps 
HATFIELD 2105 Attenuator 50 Ohm 

MARCONI 2305 Modulation Meter. 

R &S Video Noise Meter UPSF2 with UPSF2E2 40Hz-10MHz 
WILTRON 6640A Programmable Sweep Gen. 1GHz-2GHz 
WAC Selective Level Meter SPM11 with PSE14 








SPECTRUM ANALYSERS 


H.P 141T with 8554B & 8552B 500kHz-1250MHz 
H.P 1447 with 8553B & 8552A 4kHz-110MHz 
H.P 3580A SH2-50kHz 


H.P 8460A Programmable Precision Pulse Generator SOMHz 
PHILIPS PM5746 Pulse Generator marae 20V 


H.P 5342A Counter 24GHz HPIB 

H.P 5340A Counter 10H2-18GHz... 

MARCONI 2435 Frequency Meter 4 

RACAL 1998 Freq. Counter 1:3GHz ‘options GPIB & High Sta 

RACAL/DANA 1991 Universal Counter/Timer 160MHz 9 digit. 

MARCONI 2437 Universal Counter/Timer DC -100MHz 8 digit 

RACAL 9916 Frequency Counter 10Hz-520MHz 

RACAL 9906A Universal Counter Timer 10Hz-200MH 

SOLARTRON 7150 614-3% digit DMM with IEEE 

SOLARTRON 7045 4% digit Multimeter Voits/Amps/0 

FLUKE 88424 Digital Multimeter 

FLWKE 77 Handheld DMM 3% digit with case 

FLUKE 8050A Bench/Portable DMM 4% digit True RMS 

FLUKE 8010A Bench/Portable DMM 3% digit True RMS... 

GOULD J3B Sine/Square Oscillator 10Hz-400kHz 

FEEDBACK FG600 Sine/Sa/Tri 

FARNELL LF4 Sine/Square Osc. 10H2-4MHz 

FARNELL LFM2 Sine/Square Osc. 10Hz-4MHz 

THANDER 1G501 Func. Gen. 0-0005Hz-5MHz 
Sine/Sq/Tri/Ramp/Pulse/etc ahi 

THANDER 1G502 as 16501 with Sweep Facilities 

UNAOHM EP501 Audio Analyser 

PHILIPS PM5565 Waveform Monitor 


g 
KEMO Dual Variable Filter VBF/3 0-1Hz-10kHz 
MARCONI TF2700 Universal Bridge, Battery Ope: 
WAYNE KERR B424 Digital Compo! 
SORENSEN DCR600-4.5B 0-600V; 0-4-5A 
H.P 6268 0-40V; 0-30A 
THURLBY PL320Q) 


FARNELL AP60-50 OV-60V; 0-50A Autoranging.. 
FARNELL H60/25 OV-60V; 0-25A 


BRANDENBURG Model 4 
MANY OTHER POWER SUPPLIES AVAILABLE 


NEW EQUIPMENT 


HAMEG OSCILLOSCOPE HM‘1005 Triple Trace 100MH2 
T £847 


All other models avaiable — all oscilloscopes supplied with 2 probes 


BLACK STAR EQUIPMENT (P&P all units £5) 
APOLLO 10 100MHz Counter Timer Ratio/Period/Time int. etc 
APOLLO 100 100MHz (as above with more functions) 
1325 FREQUENCY/PERIOD COUNTER 1:3GHz 
JUPITOR 500 FUNCTION GEN. 0:1Hz-500kHz Sine/Sq/Tri 
ORION COLOUR BAR GENERATOR Pal/TV/Video 
All other Black Star equipment available 


OSCILLOSCOPE PROBES Switched X11 X10 (P&P £3) 





Used ere ee — Guaranteed. Manuals supplied if possible. 


This is a VERY SMALL SA 


PLE OF STOCK. SAE or pas te for lists. Please check availability before 
ordering. CARRIAGE all units £16. VAT to be a 


ded to Total of Goods and Carriage. 


STEWART OF READING Sm 
110 WYKEHAM ROAD, READING, BERKS RG6 1PL maaan 
Tel: 01734 268041 Fax: 01734 351696 Callers welcome 9am to 5.30p 








Copper flood fill, Power planes, Track necking, 
Curved tracks, Clearance checking, 
Simultaneous multi-layer auto-router 





~ RANGER2 UTILITIES £250 





COOPER & CHYAN SPECCTRA auto-router (SPI) 
Gerber-in viewer, AutoCAD DXF in & out 


UPGRADE YOUR PCB PACKAGE 


TO RANGER2 £60 





TRADE IN YOUR EXISTING PACKAGE TODAY 


Seetrax CAE, Hinton Daubnay House, Broadway Lane, Lovedean, Hants, PO8 OSG 
Call 01705 591037 or Fax 01705 599036 + VAT & PP 
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/ EVERYDAY | CLASSIFIED 


PRACTICAL 


ELECTRONICS 


lf you want your advertisements to be seen by the largest readership at the most economical price our classified and semi-display 
pages offer the best value. The prepaid rate for semi-display space is £8 (+VAT) per single column centimetre (minimum 2:5cm). 
The prepaid rate for classified adverts is 30p (+ VAT) per word (minimum 12 words). 


All cheques, postal orders, etc., to be made payable to Everyday Practical Electronics. VAT must be added. Advertisements, together 
with remittance, should be sent to Everyday Practical Electronics Advertisements, Holland Wood House, Church Lane, Great Holland, 
Essex CO13 ONS. Phone/Fax (01255) 850596. 


For rates and information on display and classified advertising please contact our Advertisement Manager, Peter Mew as above. 


Everyday Practical Electronics reaches nearly twice 
as many UK readers as any other independent 
monthly hobby electronics magazine, our audited 
sales figures prove it. We have been the leading 
independent monthly magazine in this market for the 
last eleven years. 

























RCS VARIABLE VOLTAGE D.C. BENCH POWER SUPPLY 
Up to 38 volts d.c. at 6 amps continous, 10 amps 
peak, fully variable from 1 to 38 volts. Twin 

Voltage and , . 
Current meters | 
for easy read- | 
out. 240 volta.c. carriage £6 


input. Fully smoothed, size 14% x 11 x 4% inches. 


RADIO COMPONENT SPECIALISTS 


gums 420-337 WHITEHORSE ROAD, CROYDON 
VISA_ SURREY, CRO 2HS. Tel: 0181-684 1665 


Lots of transformers, high volt caps, valves, speakers, in stock. 
Phone or send your wants list for quote. 


THE BRITISH 
AMATEUR 
ELECTRONICS CLUB 


exists to help electronics 
enthusiasts by 
personal contact and through a 
quarterly Newsletter. 
For membership details, write to the 
Secretary: 


Mr. J. F. Davies, 70 Ash Road, Cuddington, 
Northwich, Cheshire CW8 2PB. 


Space donated by Everyday Practical Electronics 






























This 3cm space in 
Everyday Practical 
Electronics 
will ONLY cost you 


£24 Be VAT 





| PRACTICAL | 


(1996): 
UK £24.00. 


£47.50 airmail. 
To: 


Wimborne, 
Dorset BH21 1PF 


Tel: 01202 881749 
Fax: 01202 841692 









ELECTRONICS 


SUBSCRIPTION ORDER FORM 
Annual subscription rates 


Everyday Practical Electronics, 
Allen House, East Borough, 


















FIRST ON THE WEB 


with over 300 kits. Many links to other electronics 
web sites. 
http://www.hk.super.net/ ~ diykit 
Control up to 4 relays over the phone line with our 
latest Kit 86, Telephone line switcher. User defined 4 
digit access code. Uses 68HC705K1 uC. Source 


code supplied on floppy disk. All components and 
explanation supplied. Protection circuit to phone line 

built-in. PCB 8x10.5cm. See web page for details. 
£33.50 airmail post inc. Send your cheque to: 


DIY ELECTRONICS 
PO BOX 88458, SHAM SHUI! PO, HONG KONG 


BTEC ELECTRONICS 
TECHNICIAN 
FULL-TIME TRAINING 


THOSE ELIGIBLE CAN APPLY FOR E.T. GRANT SUPPORT 
AN EQUAL OPPORTUNITIES PROGRAMME 


O.N.C., O.N.D. and H.N.C. 
Next course commences 
Monday 16th September 1996 
FULL PROSPECTUS FROM 


LONDON ELECTRONICS COLLEGE 
(Dept EPE) 20 PENYWERN ROAD 
EARLS COURT, LONDON SW5 9SU 
TEL: 0171-373 8721 














LOW COST PCBs 


At last an affordable PCB service for 
Hobbyists: Artwork Generation, 1 offs & 
Past Magazine PCBs. For full details of 

our Hobbyist Services write to: 


ETCH-TECH BOARDS, PO BOX 1566, 
SALISBURY, WILTSHIRE, SP1 3XX 





SAVE OVER £5 - SUBSCRIBE NOW! 





Overseas £30.00 surface mail, 


| enclose payment of £............... 


SigMAture .ci.cccisesessicendecsnnpnnnsnnscntandenss 


RRS 
VISA 
ER 


see the Back Issues page. 


(cheque/PO in £ sterling only, payable to Everyday Practical Electronics). 
Alternatively send Access or Visa number and card expiry date. 


Please supply name and address of cardholder if different from the subscription address 
shown above. Subscriptions can only start with the next available issue. For back numbers 





Miscellaneous 





PROTOTYPE PRINTED CIRCUIT 
BOARDS one offs and quantities, for details 
send s.a.e. to B. M. Ansbro, 38 Poynings Drive, 
Hove, Sussex BN38GR, or phone Brighton 
883871. 

G.C.S.E. ELECTRONICS KITS, at pocket 
money prices. S.A.E. for FREE catalogue. 
SIR-KIT Electronics, 70 Oxford Road, Clacton, 
COE STE. 

VALVE ENTHUSIASTS: Capacitors and 
other parts in stock. For free advice/lists please 
ring, Geoff Davies (Radio), Tel: 01788 574774. 
PRINTED CIRCUIT BOARDS - QUICK 
SERVICE. Prototype and Production. Artwork 
raised from magazines or draft designs at low 
cost. PCBs also designed from schematics. 
Production assembly also undertaken. For 
details send to P. Agar, 36 Woodcot Avenue, 
Belfast, BTS 5JA or phone 01232 473533 
(7 days). 

LEMON POWERED DIGITAL CLOCK 
KIT. All parts supplied (Except Lemon!), Large 
Display, High Educational Value, Great Fun. 
Only £16.95 each (Plus £1.50 P&P). Also 
PLASMA LAMP KITS, Still available £24.95 
(Plus £1.50 P&P). P.P.S., 33B Rowlands Road, 
Worthing, W. Sussex, BN11 3JJ. 

POWER SUPPLIES £5, variable 10V-25V 
regulated, module + heatsink + Led. + 
electronic protection. K.L.A., 1 Regent Road, 
Ilkley, Stereo Amplifiers, 30W + controls, £10. 
PCBs FROM PHOTOCOPIES, printouts, 
sketches, Low cost, One offs. SAE to: Williams, 
29 Albert Road, Mexborough, S. Yorks. S64 
OBZ. 

PCB SCHEMATIC AND ARTWORK LAY- 
OUT, customised product design, surface- 
mount component sourcing and much more. 
Contact ULTRA-TECH, Tel/Fax: 0181 472 
8213, Mobile: 0850 973555. 
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TRAIN TODAY FOR A BETTER FUTURE 


Electrical Contracting 
Electrical Engineering 

C'& G Basic Electronics 

C & G Basic Mechanics 

TV, Video & Hi-Fi Servicing 
Refrigeration & Air Conditioning 
















Now you can get the skills and qualifications you need for 
career success with an ICS Home Study Course. Learn in 
the comfort of your own home at the pace and times that 
suit you. ICS is the world's largest, most experienced home 
study school. Over the past 100 years ICS have helped 
nearly 10 million people to improve their job prospects. 
Find out how we can help YOU. Post or phone today for | | PC Repair 

FREE INFORMATION on the course of your choice. Electronic Engineering 


Call 0141 306 1195 


Please send me my Free Information on your Electronics Courses. 


Mr/Mrs/Ms/Miss 
BLOCK CAPITALS PLEASE Date of Birth / / E 


| CRORE 
ili. loc 


Occupation Tel. No. 


IGS international Correspondence Schools, Dept. ZEEEAH, FREEPOST 882, 8 Elliot Place, t 
4 Clydeway Centre, Glasgow, G3 8BR. Tel. 0141 306 1195 (9am-7pm) or Tel/Fax: Ireland 01 285 2533. q 

























Further offers, which may be of interest, may be sent to you by ICS or other carefully selected companies. 
SE A GE TE RR GN A RR eT 





JS INFOTECH & STREE= 


76 Church St, Larkhall, Lanarks, ML9 1HE 
Phone (01698) 883334/888343 or Fax (01698) 884825 


Remember: Not only do we have every sheet ever produced, but we also have 
The World’s Largest Collection of 
SERVICE MANUALS & CIRCUITS 


We are now successfully running a Library Service which allows you to borrow any 
manual you want for as long as you want, and when you need another manual, just 
return the one you have, plus a £4.95 exchange fee and tell us what you want next. 


Borrow any Service Manual for £4.95 
regardless of its size or normal cost 


The cost of this service is a yearly subscription fee of only £59.95. 
Join now & get a free ‘Data Ref Guide’. 




















3lb mixed component pack....... Universal Test Lead Kit.......... £3.75 
stipe cay vie DOGG ste. oy : VALVES 

off mixed capacitors.......... : *, 
250 off i.c. sockets................... £3.9 QOV0S 10, 810 earn te ne 





QQV0640A, £20"; ECC82, £3"; 
ECH81, £2"; PCL805, £3"; 
ORP 11, £3; ORP 40, £3; CV 4004, 






1000 off mixed ceramic caps..£7.5 
20 off mixed crystals/filters....... £4.95 










vp ghar 2 enema aaa 4005, 4006, 4007, 4014, 4020, 

10 off mixed displays... e378" | aoed» 40d3, 4055, 4064, 5042, 

50 nt d.i.l. pipriebscan Se Ce « ah ee OUAMIXTC eran Chi Aig 

30 off mixed heatsinks............ 4 

30 off mixed switches............. £3.75* Vides alas Scy at IOP af elactior’ 
1 ” 

Pave TOPPY 4.50 | Components, p.s.u’s, disk drives etc. 





Lists to below address. 


£1.50" ALL PRICES INCLUDE V.A.T. 
PLEASE ADD £2.00 p&p EXCEPT 







514” to 3%” floppy drive 
converter leads.................... 







ITEMS MARKED* WHICH ARE 5OP. 
- SAE FOR BULK BUYING LIST 
PAYMENT WITH ORDER TO: 


DY =) 0) al =f =e OL @)\') | ad ad i al Om 
pS Ore) al-j¢-1e)(=m atey-leR 
St. lves, Huntingdon, 
OF: 78] oso od = Ano) Ae) 
Tel/Fax: 01480 300819 


SERVICE MANUALS 
roa Waxed oh ob (or2) Ws wXele) <<< 





21-Pin SCART plug to SCART plug pt 
lead (all connected)............. £3.50 | 

As above but plug to socket...£3.50 

pean plug to 4 phone plug 







Available for most equipment, any make, age or model. 
Technical Book and Manual Compilations now on CD-ROM 
Return the coupon for your FREE catalogue 


MAURITRON TECHNICAL SERVICE (EPE) 
or 


8 Cherry Tree Road, Chinnor, Oxon, OX9 4QY. 
Tel:- 01844-351694. Fax:- 01844 352554. 
Please forward your latest catalogue for which I enclose 2 x Ist Class Stamps. 
or £4.11 for the complete Service Manuals Index on PC Disc plus catalogue. 


NAME 
ADDRESS 


POSTCODE 


Photocopy this coupon if you do not wish to cut the magazine 
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Certificated 





TEGANOL OGY 
DISTANCE LEARNING COURSES 


The National College of Technology offer a range of 
packaged learning short courses for study at home or in 
an industrial training environment which carry modular 
BTEC awards leading to a higher BTEC certificate. Study 
can commence at any time and at any level enabling you 
to create a study routine to fit around existing commit- 
ments. Courses on offer include: 


Analogue Electronics 
Digital Electronics 
Fibre/Optoelectronics 
Mechanics & Mechanisms 
Programmable Logic Controllers 
Electronic Testing & Fault Diagnosis 


Tutor support and BTEC certification are available as 
options with no travelling or college attendance re- 
quired. These very popular courses which are ideal for 
vocational training contain workbooks, audio cassette 
lecturettes, PCB’s, instruments, tools, components and 
leads as necessary to support the theoretical and practi- 
cal training. Whether you are a newcomer to electronics 
or have some experience and simply need an update or 
certification, there is probably a distance learning course 
ready for you. Write or telephone for details to: 

National College of Technology 

NCT Ltd., PO Box 11 

Wendover, Bucks 
Tel: (01296) 624270 






























Mixed metal/carbon film resistors ¥s)W E12 series 10 ohms to 1 Megohm ..............ccceceeeeee. 
Carbon Film resistors /“4W 5% E24 series 0.51 R to 10MO p 
100 off per value — 75p. even hundreds per value totalling 1000 ...............0cccccceeees £6.00p 


Pee ere eer eee rere rrr errr eer rr eee er ee ee 








Metal Film resistors “4W 10R to 1 MO 5% E12 series — 1p. 1% E24 series .o.....ccceceeeee 2p 
Mixed metal/carbon film resistors V2W E24 series 1RO to 10MO o........ ee cccceeceececeseeseseeeeees 1¥ap 
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms .............cessessesseeeeene 5p 






Linear Carbon pre-sets 100mW and “%W 100R to 2M2 E6 series .0.........cccccccccecessececeeceeeeees 7p 
Miniature polyster capacitors 250V working for vertical mounting 

015, .022, .033, .047, .068 — 4p. 0.1 — 5p. 0.12, 0.15, 0.22 — 6p. 0.47 — 8p. 0.68 — 8p. 1.0 — 12p 
Mylar (polyester) capacitors 100V working E12 series vertical mays. 

1000p to 8200p — 3p. .01 to .068 — 4p. 0.1 — 5p. 0.12, 0.15, 0.22 — 6p. 0.47/50V — 8p 
Submin ceramic plate capacitors 100V wkg vertical mountings. E12 series 

2% 1.8pf to 47pf — 3p. 2% S6pf to 330pf — 4p. 10% 390p-4700p 
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500P to 47000. ............... 2p 
Polystyrene capacitors 63V working E12 series long axial wires 















10pf to 820pf — P. TOOGDTIG 10, 000CE GD. 12 DOG 5... caccccsccccesccassssesescutndsensosdcbodseaces 7p 
741 Op Amp — 20p; 555: Timer — 20p. LMS900 5........iccccccsssevesssscossssveccesusasescucssavesscccspegusss 80p 
CMOS 4001 — 20p. 4011 — 22p. 4017 — 40p. 4069UB unbuffered 200... cee ccccccccecsesseceeeseeee 20p 







DIL holders, 8-pin A 4-, 16-, 18-pin 12p; 24-pin 18p; 28-pin 20p; 40-pin 25p. 
ALUMINIUM ELECTROLYTICS (Mfds/Volts) 

WGO,, SBIR MF irae CAM IND oi a5 5 cainigey sv ensash ineposcedoaseslnscsesoncesenesvsesvodereccepoccssnnece’ 5p 
22/16; 22/26 22/50 SastG WF /AG, AT, ATLBO evo ios... eksyisivrvesastansnssesectnenevuenedsocbebieasiods 6p 
100/16, 100/25 7p; 100/50 








SRO HOOT R RRR O TEE EERSTE HEHE EE EET EEE EEE HEHEHE EOE E EEE HEE HEHEHE EEE EEEE OEE E OEE ee eeeeeeeeee 







Peer rere reer errr rr re eee eee eee eee eee 


STORER ROE O OHH E EER ERR TEESE EEE HEHEHE EEE THEE SEES EEE EEE EEE ERE 


( ts) 
0.1, 0.22, 0.47, 1.0, 2.2, 3.3 @35V — 4.7/16, 6.8/10, 10/6, 10p; 6.8/35, 12p. 
4.7/25, 6.8/16, 10/6, 11p; 15/16, 22/6, 33/10, 15p; 10/25, 16p; 10/35, 22/16, 20p. 
47/10, 20p; 47/16, ye 47/20, 30p; 47/35, 32p; 100/3, 18p; 100/6, 220/6, 20p. 
VOLTAGE REGULATORS 
1A _+ or — 5V, 8V, 12V, 15V, 18V & 24V — 55p. 100mA. 5.8, 12, 15, Vi + ceccccceeeeceee 30p 
DIODES (piv/amps) 
75/25mA 1N4148 2p. 800/1A 1N4006 4/p. 400/3A 1N5404 14p. 115/15mA OAQ1 .......... 8p 
100/1A 1N4002 3¥p. 1000/1A 1N4007 5p. 60/1.5A S1M1 5p. 100/1A bridge ................. 25p 
400/1A 1N4004 4p. 1250/1A BY 127 10p. 30/150mA OA47 gold bonded ...........ccccceeeeeee 18p 
Zener diodes E24 series 3V3 to 33V 400MW — 6p. 1 Watt 0.0... cccccccccccecesesessececeeseseeeeees 10p 
Battery BPE TOE FF oF Me Biren kca) dec cigs is casahosesnincdiars ecadoadecqneceasunoessoidaseosdiace 12p 
L.E.D.’s 3mm. & 5mm. Red, Green, Yellow — 10p. Grommets 3mm — 2p. 5mm ...............-. 2p 
Red flashing L.E.D.’s require 9-12V supply only, 5M ............cccccccccessesesesceseceececarseseeeenceven 50p 
Maine WCECRIOF MOONS WHIT SROK FOMIONIE oi. o iis. s0sscscsecseonseccgaasbesectoiasdeeasesssnessecesetccicessenece 10p 














0 
SEMA SCAR Mahe abasancieriebesbcadueteuescoegannasee £1.10 per pack 
20 


HOO eee m eee eee eeeeeeeaeeeeeeesenes 










BC107/8/9 — 12p. BC547/8/9 — 8p. BC557/8/9 — 8p. BC 182, 182L, BC183, 183L, 

184L, BC212, 212L — 10p. 

BC327, 337, 337L — 12p. BC727, 737 — 12p. BD135/6/7/8/9 — 25p. BCY70 — 18p. 

BFY50/51/52 — — 

BFX88 — 15p, 2N3055 — 55p, TIP31, 32 — 30p, TIP41, 42 — 40p. BU208A — £1.50, BF195, 197 — 12p 

lonisers with seven year guarantee, 240V AC, list price £16.95 or More .........cccccccseee. £12.50 
SAE for lists. P&P £1.00. No VAT. 


THE CR SUPPLY CO 


44 Chapelfield Way, Rotherham, South Yorkshire S61 2TL. Tel/Fax: 0114 2468049 


BC184, 
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5 KVA ISOLATION TRANSFORMER 
As New Ex-Equipment, fully shrouded, Line Noise 
Suppression, Ultra Isolation Transformer with 
-saesacam peers a prem cable entries. 

rimar 1 /240V, econdary 120V/240V, 
INPUT 220V/240V AC 50/60 50/60Hz, 0-005pF Capacitance. Size, L 37cm x W 
OUTPUT OV-260V 19cm x H 16cm, Weight 42 kilos. Price £120 + 

Price P&P | VAT. Ex-warehouse. Carriage on request. 


VARIABLE VOLTAGE 
TRANSFORMERS 







OMNI ELECTRONICS 


174 Dalkeith Road, Edinburgh EH16 5DX * 0131 667 2611 




















































0-5KVA 2:5 amp max £31.90 £6.00 24V DC SIEMENS CONTACTOR 
(£44.53 inc VAT) | Type 3TH8022-0B 2 x NO and 2 x NC 230V AC 10A. 
: . ! . 1KVA 5 amp max £41.15 £7.00 ae. gaat Dr Rat pop a —_ ah 20 ‘ hg 
O. £56.58 i VAT x mm. oran ew rrice d INCI. an 3 
The supplier to use if you're looking for: OVA 1 amp max £50 eee eeAD | eapV AG WESTOOL SOLENIODS 


j TT2 Mod. 1 Rat. 1 Max. stroke °/sin. Base mounting 
£78 es age Yain. stroke 5lbs pull approx. TT6 Mod. 1 Rat. 1 Max. 
: , stroke 1 in. Base mounting ‘Yin. stroke 15lbs pull 
(£102.40 inc VAT) | approx. SERIES 400 Mod. 1 Rat. 2 Max. stroke 
£139.15 '/gin. Front mounting in. stroke 15lbs pa approx. 
(Plus Carriage) Price incl. p&p & VAT. TTS £5.88, 6 £8.81, 
Buy direct from the Importers. Keenest prices in the country | SERIES 400 £7.64. 
COMPREHENSIVE RANGE OF AXIAL COOLING FAN 

TRANSFORMERS-LT-ISOLATION & AUTO 230V AC 120mm square x 38mm 3 blade 10 watt 

110V-240V Auto transfer either cased with American socket and | Low Noise fan. Price £7.29 incl. P&P and VAT. 


mains lead or open frame type. Available for immediate delivery. | Other voltages and sizes available from stock. 


WIDE RANGE OF XENON FLASHTUBES | "'°@se telephone your enauires. 


Write/Phone your enquiries diet ay hastveng aS agg 31 x H 18 
rand new. Manufactur y Imhof. x x 
ULTRA VIOLET BLACK LIGHT 19cm Deep. Removable front and rear panel for easy 
FLUORESCENT TUBES ; assembly of your components. Grey textured finish, 
4ft 40 watt £14.00 (callers only) (£16.45 inc VAT) | complete with case feet. Price £16.45 incl. P&P and 
2ft 20 watt £9.00 (callers only) (£10.58 inc VAT) | VAT. 2 off £28.20 inclusive. 


3KVA 15 amp max 


(2) *AWIDERANGEOF 
COMPONENTS AIMED 4.” 
AHE 


5KVA 25 amp max 











HOBBYIST < 


ke COMPETITIVE | 84 
sponges, VAT INCLUSIVE 


x MAIL ORDER - generally by 
RETURNOFPOST* %& 


| * FRIENDLY SERVICE x #2 


“"1995/6 CATALOGUE NOW IN STOCK' 
COST: £2.00. Includes vouchers to offset 
against future purchases. 


OPEN: Monday-Thursday 9.15 - 6.00. 
ii Friday 9.15-5.00 
PN Saturday 9.30-5.00 














: 12in 8 watt £4.80 + 75p p&p (£6.52 inc VAT) SEWING MACHINE MOTOR 
a! ain a watt £3.96 + 200 bie tee 94 i vA Brand new 220V/240V AC/DC SEW-TRIC 2 lead 
Boe | : : Brush Motor. Size L. 100mm x H. 70mm x W. 55mm. 
a 230V AC BALLAST KIT 





; fees ' Spindle % in. dia. x 1 in. long. Price £14.10 inc p&p & 
For either 6in, 9in or 12in tubes £6.05 + £1 - p&p VAT. 

(£8.75 inc VAT) GEARED MOTORS 
The above Tubes are suitable for Forged Bank Note detec-| 71 RPM 20lb/inch torque reversable 115V AC in- 


tion, security marking etc. includi i fi f A 
Other Wavelengths of U.V. TUBE available please tele- Pain Price te UAT ana Dap £27.73. acaba 


phone your enquiries. 
400 WATT UV LAMP SOLID STATE EHT UNIT 
Only £38.00+£4.00 p&p (£49.35 inc VAT) Input 230V/240V AC, Output approx 15KV. 
160 WATT SELF-BALLASTED Producing 10mm spark. Built-in 10 sec 
BLACK LIGHT MERCURY BULB timer. Easily modified for 20 sec, 30 sec to 
Available with E.S. fitting. continuous. Designed for boiler ignition. 
Price inc VAT & p&p £25.55 Dozens of uses in the field of physics and 
electronics, e.g. supplying neon or argon 


12V D.C. BILGE PUMPS 
500 GPH 15ft head 3 amp £19.98 ae ic no Fagen e A NMS. £8.50 + £2.40 


1750 GPH 15ft head 9 amp £34.55 

Also now available: EPROM ERASURE KIT 

24V D.C. 1750 GPH 15ft head Build your own EPROM ERASURE for a fraction of 

5 amp £35.55 the price of a made-up unit. Kit of parts less case 

All designed to be used submerged. | includes 12in 8 watt 2537 Angst Tube Ballast unit, 
pair of bi-pin leads, neon indicator, on/off switch, 


Z PRICES INCLUDE P&P & VAT 
ei safety microswitch and circuit £15.00 + £2.00 p&p 
SUPER HY-LIGHT STROBE KIT (£19.98 inc VAT) 


Designed for Disco, Theatrical use etc. 

Approx 16 joules. Adjustable speed £50.00+£3.00 p&p|_ | WASHING MACHINE WATER PUMP 
(£62.28 inc VAT) | Brand new 240V AC fan cooled. Can be used for a 

Case and reflector £24.00 +£3.00 p&p (£31.73 inc VAT). | variety of purposes. Inlet 1¥2in., outlet tin. dia. Price 


SAE for further details including Hy-Light and| includes p&p. & VAT. £11.20 each or 2 for £20.50 
Industrial Strobe Kits. inclusive. 
See 


Access 
| * | SERVICE TRADING CO “visa 
en En 57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB See: 
Showroom open TEL: 0181-995 1560 FAX: 0181-995 0549 Ample 
Monday/Frida ACCOUNT CUSTOMERS MIN. ORDER £10 Parking Space 
























































































































NEW MINI CAMERA and SPECIAL OFFERS 
NEW - Mini Waterproof TV Camera, 40 x 40 x 15mm, 
requires 10V to 16V at 120mA with composite video 
output (to feed into a Video or a TV with a SCART plug). 
It has a high resolution of 450 TV lines vertical and 380 


Hour Counter used 7 digit 240V a.c. 50Hz 
QWERTY keyboard, 58-key, good quality 
switches, new 
Airpax A82903-C large stepping motor 14V 7-5° step, 
27 ohm, 68mm dia. body, 6.3mm shaft.......£8.95 or £200 


ADVERTISERS INDEX 


FR i lc nae ak sc cnhe ec ccchypeseascuelabsndaescebandetepenetens 632 


TV lines horizontal, electronic auto Iris for nearly dark for a box of 30° AT 
(1 LUX) to bright sunlight operation and a pinhole lens Polyester capacitors, box type, 22.5mm lead pitch Bea tues ot IOS oeeeeeeeeeeetteeettetereeteeeserseseeeens mover So) 
with a 92 degree field of view, it focuses down to a few 0-9nF 250V d.c. 18p each, 14p 100+, 9p 1000+ Eg, | ak oy SE ery eet eee ek a Tk ee ee eee 
om. Itis fitted with a 3-wire lead (12V in, gnd and video, Ua ue fi Aare pic Bi A ry ib wlpa . BE A eh es APPIN. vi osnctess conte he ecunyovcstsnesaee Cover (ii)/583 
eg oe +VAT = £109.95 or 10+ £89.32 + VAT #000 + po Si lop udvelbed COVE FV GRU ates (CES) ooo acc cnn ccc se ne it en cctadasncctbneses 611 
High quality Stepping Motor Kits (all including stepping 9-22nF 250V polyester axial leads, tpent: 100 + 7-5p each RN ECP iee TPTE FBIM ooo one shine acecone caccconsnde phobia bees veecvecapae 611 
our) Condep Regprdentconvl ot wostepore,  Poypronvae nF Vc Wine KPI) 2 Soe teh, oe 655 
by PC (via th llel Port) with two motors an ' , 
motors by PC (via the Fara on 67.00. Bull £99.00 Philips 123 series sold aluminium axial leads, PSOE IE PETRINATIONAL. «ices isiecccceredeccceene nants copes eene 632 
= ibe ni th ria re ae < 7.00 Philips 108 ber igo sig 40p each, 25p 100 + CCA EWC) BL EG TRONICS. ....ncccccccsicccctcvccscdecensves 605 
ower Interface: 4A kit £36.00, it, £46.00. les, , 
Stepper kit 4 (manual control) includes 200 step stepping 22uF 63V axial . 30p each, 15p 1000 + @ R S U P P LY CO CE ee ee tabs Wewwuete bbb beet ehh kha ehhbe SEU ee 60a ie 0.00.6 6 655 
motor and control circuit £23.00 Multilayer AVX ceramic capacitors, all 5mm pitch, 100V Ne ah ee ee | iid, sea gde ckbcwbbed¥a rawacbbane laces ¢e 653 
Hand Held Transistor Analyser. It tells you which lead is 100pF, 150pF, 220pF, 10,000pF (10n) 10p each, ae ek rks FB oi Sn ous gas a ngs RO Coase Kotak es ewhwast 578 
the base, the collector and emitter and if itis NPN or 5p 100+, 3.5p 1000 + ELECTRONICS SERVICE MANUAL 633 
PNP or faulty, £33.45. Spare 6V battery £1.20. 500pF compression trimmer CaPACitOl.nenicecennnen SOP] F | ELECTRONICS SERVICE MANUAL........c.cteetereteeeeeeees 
LEDs 3mm or 5mm Red or Green 7p each, Yellow 11p each.  40uF 370V a.c. motor start capacitor (dialectrol type Eee Fee PIE GA IAS CE VVPAFAG oo oboe cc sdecc sees cesecctnaccaes 584 
Cable Ties 1p each, £5.95 per 1000, £49.50 per 10,000. containing no p.c.b.s) sdas'seszecduanabasban tastes d £5.95 or £49.50 for 10 ES R E LECTRON iC COM PON ENTS pert tare Gal ate eee 588 


RECHARGEABLE BATTERIES 
AA (HP7) 500mAH 
AA 700mAH 
C 2AH with solder tags 
D 4AH with solder tags 
1/2AA with solder tags 


GaAs F.E.T. low leakage current S8873 
£12.95 each, £9.95 10+, £7.95 ey + 


BS250 p-channel MOSFET 

BC559 transistor 

BC547A transistor 

74LS05 Hex inverter 

Used 8748 Microcontroller 

$L952 UHF Limiting amplifier, LC 16 surface mountin 
package with data sheet 1.95 

DC-DC Converter. Reliability model V12P5, 12V in, 5V 
200mA out. 300V input-to-output isolation, with data 

£4.95 each or pack of 10 £39.50 


Sp 
£3.95 per 100 
20 for £1.00 


Solid carbon resistors, very low inductance, ideal for r-f. 
circuits, 27 ohm 2W, 68 ohm 2W 25p each, 
15p each 100+ 


We have a range of 0-25W, 0-5W, 1W and 2W solid carbon 
resistors — please send SAE for list 


P.C. 400W PSU (Intel part 201035-001) with standard 


Please add £1.95 towards P&P. VAT included in all prices 


JPG ELECTRONICS 
276-278 Chatsworth Road 
Chesterfield S40 2BH 
Access/Visa Orders: 

Tel: (01246) 211202 Fax: (01246)550959 


Callers welcome 9.30am to 5.30pm 
iN folate r-hVm Comer-laeiger-h) 













HART ELECTRONIC KITS... cc. ccccecees sca tecneceseceeecnenss 582 


SUN I ig ihn a hoc s ns cm cain ess cauuivepssbysyeeceanashsete 


AAA (HP16) 180mA motherboard and five disk drive connectors, fan and mains Re ee Oe ee cn aea sic psuactvnbavepsedbbdbewesch ost 656 
C(HPTI) 12a (bs for tewer case) ams 212mm 140mm x 149mm. PARC T EE EEO TICS. oon acco cocccsncceceecenectenee 619 
D (HP2) 1-2AH excluding switch, £26.00 each, £138.00 for 6 EPR) Fee eos oko isc ccdacts en cscnsevdvsvedogsaceesennoeces 611 
as oo = : ae Seed ee 17 Bick nth ORN a a le geo, Sd § 2a | | ey py eee eee 586/587 
1/3 AA with tags (Phiips CV)... Baie es a oe MAPLIN ELECTRONICS. ..........---:.sseeeeeeetteeeeeeesees Cover (iv) 
Standard Charger, charges 4 AA cells in Shoursor4Cs AMD 27256-3 EPROMs £2.00 each, £1.25 100+ MAUPITRION, .ccc.ccssscssssessssenssdensssesseonssersnstavesooesspesenascess 655 
ie ee cio MODERN ELECTRONICS MANUAL. ....20000.-.ccceeeeeees 585 
High Power Charger, as above but charges the Cs and Dsin Disk Oo dina tora 8/25 disk drive, wih room for a power NATIONAL COLLEGE OF TECHNOLOGY ...................-655 
= hours, Ais, (8 and Oe russ he Caer we ee supply light-grey plastic 67mm x 268mm x 247mm £7.95 or PR aM PE Te occ is dwn cganieess'etsdessbannduss te eies civagesance 605 
ey! PL eee Oe oo TINS, oii cons eevee cee tanice rns stasasee 609 
Handheld Ultrasonic Remote Control £3.95 

cv2des Gas Relay comm I Onn dia. wih wre terminals, Soraits | fo ‘3 ag ie eg Se eg amie ot SS tae cml wie sce wie de : Be 

will alsO WOFK AS @ NEON MIGHT... OP Cah, | FF PICO TECHNOLOGY... 0.2... c ccc cece eee e eee eee e eee eee e eee eneeees 
SPECIAL OFFERS — phe te QUASAR ELECTRONICS 600 

PLEASE CHECK FOR AVAILABILITY Varbatim R300NH Streamer tape commonly used BARR eae: 5 ee wee ane ete ee: 0 5S ee Ne eee See chen sy esine SERCH Reh egr ee geseT Tere sCenS 
Stick of 4, 42mm x 16mm NiCad batteries, 171mm x 16mm machines and printing pr _— etc. It looks like a normal CE EE ee FS Ue as vides ce slcccca sien ste scakeesiiedeserets 580 
dia., with red and black leads, 48V PT Escaped caeemlontagiciaks 7 Cee TT OG ee ee grees div nya sone cdaveunbaaiodensninesgeanc’ 600 
Five button cell, 6V 280mAH battery with wires Heatsink Compound Tube muna RN Ne a oo aia saves cab Giada chcndioiua eis 653 
Shaded:pole motor, 240V/ a. Smnm x 26mm shat HV3-2405-E5 5V-24V 50mA Rguiaior ic, 18V-264V ac. PE TA igi csissbbp acu etn ee 656 
“80mm x 60mm x 55mm, excluding the shal... ee ee eet ee eae ee Be a Oe EC TOI oo aco s cdac Se dacavcctesteee oni. 605 
115V a.c. 80V d.c. motor, 4mm x 22mm shaft, 50mm dia. x timer i.c., 6p; 8-pin socket, 6p STEWA RT OF R EAD | NG 653 

60mm long body (excluding the shaft) it has a replaceable Se i ee a eS ee ec ee ee ee ee te es 
__.hermal fuse and brushes £4.94each, £3.95 100 . unless otherwise stated. Ce RROD ais ds cis oncdcharpeidcssenp assenncenpeeypyhe aks teres senaeners 599 

“ ment, common anode, |.e.d. display, Te-mm : i ; ; 

aeseric 103 case. Variable regulator £1.95, W004 81.44 ad ak cg Knndpidbatelipalins a "PBR COIN i iickscs code crnhct peed ctsai apo ukvcocceesdanacpunetno eds taguasey eds 595 





ADVERTISEMENT MANAGER: PETER J. MEW 
ADVERTISEMENT OFFICES: 

EVERYDAY PRACTICAL ELECTRONICS, 
ADVERTISEMENTS, 
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THOUSANDS PURCHASED 
BY PROFESSIONAL USERS 






THE RENOWNED MXF SERIES OF POWER AMPLIFIERS 
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W) 


MXF600 (300W + 300W) MXF900 (450W + 450W) 
ALL POWER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN 
FEATURES: xiIndependent power supplies with two toroidal transformers * Twin L.E.D. Vu meters * 
Level controls * Illuminated on/off switch * XLR connectors * Standard 775mV inputs * Open and short circuit 
proof * Latest Mos-Fets for stress free power delivery into virtually any load * High slew rate * Very low 
distortion x Aluminium cases * MXF600 & MXF900 fan cooled with D.C. loudspeaker and thermal protection 


USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC. 


SIZES:- MXF200 W19"xH3"2" (2U)xD11” 
MXF400 W19"xH5"4" (3U)xD12” 
MXF600 W19"xH5"4" (3U)xD13” 
MXF900 W19"xH5"4" (3U)xD14%.” 
PRICES:-MXF200 £175.00 MXF400 £233.85 
MXF600 £329.00 MXF900 £449.15 
SPECIALIST CARRIER DEL. £12.50 EACH 








Advanced 3-Way Stereo Active Cross-Over, housed in a 19” x 1U case. Each channel has three level controls: 
bass, mid & top. The removable front fascia allows access to the programmable DIL switches to adjust the 
cross-over frequency: Bass-Mid 250/500/800Hz, Mid-Top 1.8/3/5KHz, all at 24dB per octave. Bass invert switches 
on each bass channel. Nominal 775mV input/output. Fully compatible with OMP rack amplifier and modules. 


Price £117.44 + £5.00 P&P 
* ECHO & SOUND EFFECTS* 






STEREO DISCO MIXER with 2 x 7 band 
L & R graphic equalisers with bar graph 
LED Vu meters. MANY OUTSTANDING 
FEATURES:- including Echo with repeat & 
speed control, DJ Mic with talk-over 
switch, 6 Channels with individual faders 
plus cross fade, Cue Headphone Monitor. 8 
Sound Effects. Useful combination of the 
following inputs:- 3 turntables (mag), 3 & 
mics, 5 Line for CD, Tape, Video etc. 


Price £144.99 + £5.00 P&P 


SIZE: 482 x 240 x 120mm 


Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved 
transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required 
these units can be added to existing speaker systems of up to 100 watts (more if two are put in series. FREE 
EXPLANATORY LEAFLETS ARE SUPPLIED WITH EACH TWEETER. 


, TYPE ‘A’ (KSN1036A) 3° round with protective wire mesh. Ideal for 
>) 7 bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P. 

7 TYPE ‘B’ (KSN1005A) 3'.” super horn for general purpose speakers, 
disco and P.A. systems etc. Price £5.99 + 50p P&P. 

TYPE ‘C’ (KSN1016A) 2"x5” wide dispersion horn for quality Hi-Fi sys- 
tems and quality discos etc. Price £6.99 + 50p P&P. 

TYPE ‘D’ (KSN1025A) 2"x6” wide dispersion horn. Upper frequency 
response retained extending down to mid-range (2KHz). Suitable for high 
quality Hi-Fi systems and quality discos. Price £9.99 + 50p P&P. 

TYPE ‘E’ (KSN1038A) 3%.” horn tweeter with attractive silver finish trim. 
Suitable for Hi-Fi monitor systems etc. Price £5.99 + 50p P&P. 

LEVEL CONTROL Combines, on a recessed mounting plate, level control 
and cabinet input jack socket. 85x85mm. Price £4.10 + 50p P&P. 






TYPE 'C' 





A new range of quality loudspeakers, designed to take advantage of the latest 
speaker technology and enclosure designs. Both models utilize studio quality 
12” cast aluminium loudspeakers with factory fitted grilles, wide dispersion 
constant directivity horns, extruded aluminium corner protection and steel 
ball corners, complimented with heavy duty black covering. The enclosures 
are fitted as standard with top hats for optional loudspeaker stands. 


POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET 
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz 


ibl FC 12-100WATTS (100dB) PRICE £159.00 PER PAIR 
ibl FC 12-200WATTS (100dB) PRICE £175.00 PER PAIR 


SPECIALIST CARRIER DEL. £12.50 PER PAIR 


OPTIONAL STANDS PRICE PER PAIR £49.00 
Delivery £6.00 per pair 





THREE SUPERB HIGH POWER 
CAR STEREO BOOSTER AMPLIFIERS 
150 WATTS (75 + 75) Stereo, 150W 
Bridged Mono 
250 WATTS (125 + 125) Stereo, 250W 
Bridged Mono 
400 WATTS (200 + 200) Stereo, 400W 
f= Bridged Mono 

= ALL POWERS INTO 4 OHMS 
as a * Features: 
ee SESS SEES : : aa * Stereo, bridgable mono * Choice of 


PRICES: 150W £49.99 250W £99.99 high & low level inputs * L & R level 


Is * ‘ 
400W £109.95 P&P £2.00 EACH yal lito ash Onset x speaner's 













SUPPLIED READY BUILT AND TESTED. 


These modules now enjoy a world-wide reputation for quality, reliability and performance at a realistic price. Four 
models are available to suit the needs of the professional and hobby market i.e. Industry, Leisure, Instrumental and Hi-Fi 
etc. When comparing prices, NOTE that all models include toroidal power supply, integral heat sink, glass fibre P.C.B. and 
drive circuits to power a compatible Vu meter. All models are open and short circuit proof. 


THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS 


OMP/MF 100 Mos-Fet Output power 110 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 45V/uS, 
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R. 
-110 dB. Size 300 x 123 x 60mm. 
PRICE £40.85 + £3.50 P&P 








OMP/MF 200 Mos-Fet Output power 200 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
-3dB, Damping Factor >300, Slew Rate 50V/uS, 
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R. 
-110 dB. Size 300 x 155 x 100mm. 

PRICE £64.35 + £4.00 P&P 


‘— OMP/MF 300 Mos-Fet Output power 300 watts 
* R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
» -3dB, Damping Factor >300, Slew Rate 60V/uS, 
- T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R. 
-110 dB. Size 330 x 175 x 100mm. 

PRICE £81.75 + £5.00 P&P 


OMP/MF 450 Mos-Fet Output power 450 watts 
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz 
.-3dB, Damping Factor >300, Slew Rate 75V/uS, 
'T.H.D. typical 0.001%, Input Sensitivity 5}00mV, S.N.R. 
-110. dB, Fan Cooled, D.C. Loudspeaker Protection, 2 
Second Anti-Thump Delay. Size 385 x 210 x 105mm. 
PRICE £132.85 + £5.00 P&P 


OMP/MF 1000 Mos-Fet Output power 1000 watts 
R.M.S. into 2 ohms, 725 watts R.M.S. into 4 ohms, 
frequency response 1Hz - 100KHz -3dB, Damping 
Factor >300, Slew Rate 75V/uS, T.H.D. typical 
0.002%, Input Sensitivity 500mV, S.N.R. -110 dB, Fan 
Cooled, D.C. Loudspeaker Protection, 2 Second 
Anti-Thump Delay. Size 422 x 300 x 125mm. 

PRICE £259.00 + £12.00 P&P 


NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS: 
STANDARD - INPUT SENS 500mV, BAND WIDTH 100KHz. 

PEC (PROFESSIONAL EQUIPMENT COMPATIBLE) - INPUT SENS 
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC. 


LARGE SELECTION OF SPECIALIST LOUDSPEAKERS 
AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER 
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH 
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E. 
(60p STAMPED) FOR COMPLETE LIST. 


McKenzie and Fane Loudspeakers are also available. 





ALL EMINENCE UNITS 8 OHMS IMPEDANCE 

8” 100 WATT R.M.S. ME8-100 GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO. 

RES. FREQ. 72Hz, FREQ. RESP. TO 4KHz, SENS 97dB. PRICE £32.71 + £2.00 P&P 
10” 100 WATT R.M.S. ME10-100 GUITAR, VOCAL, KEYBOARD, DISCO, EXCELLENT MID. 

RES. FREQ. 71Hz, FREQ. RESP. TO 7KHz, SENS97cB. PRICE £33.74 + £2.50 P&P 
10” 200 WATT R.M.S. ME10-200 GUITAR, KEYB’D, DISCO, VOCAL, EXCELLENT HIGH POWER MID. 
RES. FREQ. 65Hz, FREQ. RESP. TO 3.5KHz, SENS 99dB. PRICE £43.47 + £2.50 P&P 
12” 100 WATT R.M.S. ME12-100LE GEN. PURPOSE, LEAD GUITAR, DISCO, STAGE MONITOR. 
RES.FREQ. 49Hz, FREQ. RESP. TO 6KHz, SENS 100dB. PRICE £35.64 + £3.50 P&P 
12” 100 WATT R.M.S. ME12-100LT (TWIN CONE) WIDE RESPONSE, P.A., VOCAL, STAGE 
MONITOR. RES. FREQ 42Hz, FREQ. RESP. TO 10KHz, SENS 98dB. PRICE £36.67 + £3.50 P&P 
12” 200 WATT R.M.S. ME12-200 GEN. PURPOSE, GUITAR, DISCO, VOCAL, EXCELLENT MID. 

RES. FREQ. 58Hz, FREQ. RESP. TO 6KHz, SENS 98dB. PRICE £46.71 + £3.50 P&P 
12” 300 WATT R.M.S ME12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARD, DISCO ETC. 
RES. FREQ. 47Hz, FREQ. RESP. TO 5KHz, SENS 103dB. PRICE £70.19 + £3.50 P&P 
15” 200 WATT R.M.S. ME15-200 GEN. PURPOSE BASS, INCLUDING BASS GUITAR. 

RES. FREQ. 46Hz, FREQ. RESP. TO 5KHz, SENS 99dB. PRICE £50.72 + £4.00 P&P 
15” 300 WATT R.M.S. ME15-300 HIGH POWER BASS, INCLUDING BASS GUITAR. 

RES. FREQ. 39Hz, FREQ. RESP. TO 3KHz, SENS 103dB. PRICE £73.34 + £4.00 P&P 


ALL EARBENDER UNITS 8 OHMS (Except EB8-50 & EB10-50 which are dual impedance tapped @ 4 & 8 ohm) 
BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND 

8” 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR. 

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97cB. PRICE £8.90 + £2.00 P&P 
10” S5SOWATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR. 

RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS. 99dB. PRICE £13.65 + £2.50 P&P 
10” 100WATT EB10-100 BASS, HI-FI, STUDIO. 

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB. 

12” 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO. 
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 + £3.50 P&P 
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND 

54" GOWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB. 

62" 6OWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC. 
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB. 

8” 6OWATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC. 
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89cB. PRICE £12.99 + £1.50 P&P 
10” 6OWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC. 

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB. PRICE £16.49 + £2.00 P&P 


PRICE £30.39 + £3.50 P&P 


PRICE £9.99 + £1.50 P&P 


PRICE £10.99 + 1.50 P&P 


PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE 
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS 
COMPLETE WITH CIRCUIT AND INSTRUCTIONS 
3W TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL 
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP. 
PRICE £14.85 + £1.00 P&P 
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH 
VERY SENS FET MIC, RANGE 100-300m, SIZE 56 x 46mm, SUPPLY 9V BATTERY. 

PRICE £8.80 + £1.00 P&P 





PHOTO: 3W FM TRANSMITTER 





The new Maplin MPS catalogue is the essential items: l(eMetet(-VitetsMur-omCemocomel liam, Co) atti bla T 


electronic buyers’ guide. Featuring everything from combined Maplin MPS catalogue is bursting with 
cables, tools and test equipment to capacitors, exciting ideas - from a huge range of electronics 
switches and optoelectronic components. And now kits, cycle computers and navigation systems, to 
combining the entire Maplin and MPS product range yr Pei mr io retere Fae Tire re Tre [tert | co) ee 
under one cover, with volume price breaks, for the All at our best prices and with discounts for large 


first time ever. With over 2,000 N@W products to orders. Give your spare time a boost - reserve yo 
choose from you won’t want to miss our new copy of the new Maplin MPS catalogue now. 
catalogue. Reserve your copy now. 


The new Maplin MPS catalogue is out September 199€ 
reserve your copy now 


only £3.456 (free post & packing when you reserve your copy by 31 August) 


phoneQ1 702 554 1 GT 


or visit your local Maplin stor 


Also available from September at WH Smith and John Menzie 


MAPLIN - 35 locations throughout the U. 


Barnsley (Wombwell), Belfast, Birmingham, Bradford, Brighton, Bristol, Cardiff, Chatham, Coventry 

Dudley, Edinburgh, Glasgow, Leeds, Leicester, Liverpool, London (Edgware), London (Forest Hill). 

London (Hammersmith), London (Ilford), Manchester (Cheetham Hill), Manchester (Oxford Road) 
MAPLIN ELECTRONICS plc, Middlesborough, Milton Keynes, Newcastle-Upon-Tyne, Northampton, Nottingham, Portsmouth, 
PO Box 3, Rayleigh, Essex SS6 8LR Preston, Reading, Sheffield, Slough, Southampton, Southend, Stockport, Stoke-on-Trent 


MAPLIN MONDO SUPERSTORE now open at 3 Regent Street, LEEDS. Look out for new stores opening in your area soc 


